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EXECUTIVE SUMMARY

BACKGROUND

This report is the result of a Commander. Naval Surface Force, U.S. Pacific Fleet
(COMNAVSURFPAC) request to the Navy Science Assistance Program (NSAP) to study

the

means and methods available to remedy the message preparation and entry problem of
afloat ships. The request was made also to list and to price available component terminal
equipments. NSAP tasked NOSC to do this study based on previous work at NOSC in
message preparation, entry and distribution. The study proposes a modular concept that
can stand alone or be integrated with any of the appropriate NAVMAC systems. This study

was not required to develop the ultimate answer to the message entry and processing
problem, but to present a near term solution to cxisting problems. This study provides
guidelines for SURPAC to evaluate various means of message entry and message process-
ing with their associate costs.

OBJECTIVE AND APPROACH
® Analyze the impact of the media selection on message generation and
preparation
® Analyze the impact of automation on the Naval outgoing message process

® Develop conceptual message generation and preparation systems at various
levels of automation and with various choices of media

® Develop an equipment data base and project system costs

For this study the outgoing message process was segmented into message generation
and message preparation (Figure 1) functions. Message generation functions (Figure 2)

were delineated as:

® Rough draft
® Draft
o Edit
Cocrdinate
Chop e
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Message preparation functions (Figure 3) were delineated as:

°

® Prepare
® Transmit =
® Backroute - '
® File ! i
. |

Ancillary /’ ﬁ

bi

I



EVALUATIONS

Message processing media were defined as the vehicle used to contain a message
during transport from one message process function to another. The presently used medium
is type on paper and the media chosen for evaluation were:

® Visual (type or print on paper)
® Magnetic (card, disk, cassette, etc.)
® Electric (hard wired)

The choice of media is more important to message generation than to message
preparation. By definition, a fully automated message processing system would use elec-
trical medium. This report concludes, however, a fully automated system for outgoing
message processing is not as cost effective as a stand-alone system.

' Thus, it was necessary to recommend media other than electrical as the choice for
all but the fully automated ship. Media evaluation is summarized in Tables 1. 2 and 3. The
visual media showed greater merit than magnetic and the visual media were recommended.
In recommending the visual media, it is necessary to spend some time discussing the visual
media reader — the optical character reader (OCR).

The OCR is available, reliable and suitable to the task of a message input device.
The authors have first hand experience with tactical message preparation systems using OCR
equipment for entry and have found some to be acceptable, suitable and desirable input
devices. OCRs vary in their ability to read typed documents. This varying ability has to do
with character contrast, line skew, character misalignment, ete. It is this qualitative charac-
teristic of optical character reading which gencrates the emotionalism concerning OCRs.
Attachment A to this report details the experiences regarding automated message entry
system using an OCR as input device and gives numerous examples of the material (skewed,
misaligned, etc.) which the OCR found acceptable.

The message generation functions did not lend themselves well to full automation
and partial automation was best served by the visual media. The chop, coordinate, approval
and release functions involve people and people involved need or want a hard, readable
message copy to read, mark up or file. Theretore, these functions are not cost effective
candidates for automation except in fully automated ships. The message composition
functions (draft and edit) do lend themselves to automation assistance; this assistance is
categorized as basic and advanced. The basic aids would permit changes to a message with-
out message retype (i.e., by use of symbols and correction pages) and consist of character
erase, overwrite, insert: line insert. delete and paragraph insert, delete. Recognition of
symbols and action capabilities would reside in the message preparation system and would
be cost effective and desirable aids to implement.

Advanced automation aids run the gamut from word search and replace or delete to
input data validation and intcractive prompting. These aids imply machine storage of thie
message with the machine providing a clean copy of the message after edit. The machines
range from commercial grade ‘“‘smart’ typewriters (35000) and word processing systems
($15.000) to full MIL-SPEC message composition stations and cannot be recommended for
wholesale replacement of the typewriter as the prime message composition tool. It is rec-
ommended, though, that a few commercial grade smart typewriters be provided at high
volume, high precedence message composition arcas within the ship.




A subsct of the message composition function is pro forma message composition and
this area is ripe for automation. Pro forma message composition would be cost effective if
automated at a single, central location as part of an automated message preparation system.
The format of a pro forma message is rigidly specified. Thus, users need only to indicate the
type of message desired and the data to be inserted. This would be a cost etfective candi-
date for automation it provided in areas such as supply (MILSTRIPS) and either as a stand-
alone hard copy system or clectronically interfaced with an automated communication
system,

Many functions in message preparation can be benefited by automation. For the
most part message acceptance involves people and is not a cost effective candidate for
automation. The message preparation for transmission. however, can be enhanced greatly
by automation. The following tasks within this function are considered candidates for
automation:

® Assign and log unique DTG

® Validate message parameters

® Determine format of delivery circuit

® Validate PLAs

® Prepare message in correct format and LMFP
.

Place message in proper outgoing queue

Automating these tasks will improve accuracy, save time and personnel hours and
reduce personnel requirements. Automating the message transmission function requires an
interconnect of an automated message preparation system to an automated communications
system and the development of software to control the interface properly. The cost eftec-
tive candidates for automation within the message backrouting function are:

® Determine recipients

® Duplicate, collate and slot message copies

Automation of the delivery task is cost effective only on a fully automated platform.
The file maintenance function is a prime area for automation. The customer request func-
tion is a prime area for automation assistance with access to the data base being the primary
task to be automated. The tedious and time consuming task of recording message statistics
and making reports can be greatly benefited by automation. The file destruction function
is highly dependent on the file media used and is not an arca that can be enhanced effec-
tively by full automation.

Four levels of increasing capabilities, cost and complexity for an automated message
preparation system (AMPS) were formulated as a result of this study. Each succeeding level
of AMPS contains the automated functions of the preceding levels, as well as additional new
functions. AMPS can be incorporated into any computerized communication systems such
as NAVMACS, MPAS and COMPARS.

AMPS 1 is defined as the basic outgoing message preparation system. It automates
those functions within a communications center which require the greatest number of
personnel and are characterized as being the most time consuming and prone to human
error. In particular, it automates the preparation of an ACP 126 modified message for
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transmission. Other outgoing message processing functions are accomplished manually,
semi-automatically or by systems such as the naval modular antomated conviinications
system (NAVMACS) or the message reproduction and distribution system (MRDIS).

The development of AMPS 1is a low cost, low risk proposition. It automates the
processing of 80 to 90 percent of the typical outgoing message traffic on a small ship and
provides significant enhancement to message processing on large ships.

AMPS II is the most cost effective level of the four levels of capabilitics being con-
sidered. In addition to the capabilities of AMPS I, AMPS Il automates the validation of
plain language addresses (PLA) and address indicator groups (AIG), message filing and re-
trieval functions and formatting of JANAP 128, ACP 126 messages. It is a moderate cost.
low risk proposition. It automates 90 percent of the typical outgoing message traffic and
is suitable for medium to large ships.

AMPS 111 capabilities are essentially the same as the outgoing message processing
capabilities of NAVMACS V4 with MRDIS. I[n addition to the capabilities of an AMPS |
and AMPS I1, the AMPS IlI increases the variety of input devices, generates data pattern
messages, automates some of the backrouting functions and, additionally, automates those
functions typically called for in only five to 10 percent of outgoing message traffic (sec-
tioning, segmenting, retransmitting, readdressing, etc).

The development of AMPS Il is a high cost, low-to-moderate risk proposition and
provides only a small increase in capability over AMPS II at a considerable increase in cost.
This system is suitable for large ships.

AMPS IV, in addition to the capabilities of AMPS I, AMPS Il and AMPS 111, uses
remotely located, networked KDTs for the message composition, staffing, releasing and
delivery functions. It also uses remote LPs for electronic delivery of messages being
backrouted.

While AMPS IV would automate all message preparation functions, its development

is a very high cost, moderate risk proposition that is practical only on fully automated ships.

CONCLUSIONS

To provide a near term, cost effective system with minimum changes to the present
method of message preparation, chop and rclease the paper reading, (OCR) AMPS 11 is
determined to be the modular system that can be used as a stand-alone system or be incor-
porated into any computerized communication system such as NAVMACS.
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BACKGROUND

This report has been prepared by NOSC Code 8125 for NSAP (Project SURP-1-"8).
The NSAP tasking was an outgrowth of an earlicr NSAP effort (Project TH-2-735). In the
carlier NSAP project a feasibility model of an automated ongoing message preparation
system was installed onboard the USS OKLAL OMA CITY in April and May 1976, [t used
an optical character reader as an input device. The results of feasibility model testing are
contained in Reference 1 and indicate a high degree of acceptance by users and a significant
increase in communication center efficiency on the OKLAHOMA CITY. A subsequent
request by the OKLAHOMA CITY requesting continued usage of the test system* resulted
in SURFPAC direction** to study further the effectiveness and efficiency of automated
outgoing message preparation systems and candidate message entry devices as applied to the
shipboard message preparation process.

NOSC Code 8125 has developed significant background in the advancement of
automated outgoing message preparation systems and in the use of keyboard display
terminals (KDT) and optical character readers (OCR) as message entry devices. It also has
expertise in microprocessor systems, smart and dumb terminals and magnetic card. tape and
disk input devices. Related efforts by Code 8125 in the field of message preparation and
entry are as follows:

® OCR Selection Criteria and Equipment Survey (Reference 2)

® Feusibility Model Development of an Automated Message Entry System
(Reference 3)

® USS OKLAHOMA CITY Automated Message Preparation Study and Feasibility
Demonstration (Reference 1)

® reasibility Demonstration of a Tactical Message Preparation System for
USAREUR (Reference 4)

® Advanced Development of an Automated Message Entry System (AMES) for
USMC (Retferences S through 15)

STUDY DEFINITION

The object of this study is to analyze the outgoing messuge process of Navy ships
and to determine which message generation und preparation functions are cost effective
candidates for automation. A second object is to analyze the various media by which a
message might be routed through the message generation process and to recommend the
desired media and suitable message entry device(s).

As shown in Figure 1, this effort has been broken into the message entry device
study and the automated message preparation system study. These are artificial and
arbitrary divisions but they suit the study goals and simplify and bind the analyses. For this
study, the processing of outgoing naval messages has been broken into message generation
and message preparation for transmission. Message generation is the process from creation

*USS OKLAHOMA CITY has retained and continues usage of the feasibility test system; this system is
presently installed on the USS BLUE RIDGE
**COMMANAVSURFPAC 222110Z DEC 77
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of rou~t dratts through command approval and release. Message preparation is concerned
with actions normally taken in the communications center to ready a message for entry iiito
the message traasmission systenm.

As shown in the figure, possible inputs to the message composition station are voice.
handwriting and keystroke (typewriter or keyboard). Voice and/or hundwriting are desir-
able but presently not state-of-art and thus the keystroke emerges as the input of concern.

MESSAGE ENTRY DEVICE (MED) STUDY

The message entry device study concerns itself with the message composition
stations to be distributed throughout a ship and the message generation process from
message composition to delivery at the communications center window (or equivalent)
for preparation and transmission. Message generation functions have been flowcharted as
depicted in Figure 2.

A driving force in this study will be an analysis of the media used for message
routing. At present this medium is paper (DD-173 forms or equivalent) and the message
composition station. a typewriter. A trend toward automation would imply an upgrading
to smart typewriters or even a replacement of the conventional typewriter with a keyboard/
display terminal and a resultant trend toward clectrical routing of messages.

Smart terminals offer up a host of message composition aids, none of which are
present in the current system and many of which offer significant benefit. The media could
remain type on paper or could be replaced by electrical. magnetic. paper tape or other
machine readable code. It should be noted that any departure from a human readable
medijum results in a substantial requirement for distributed reader/djsplays and attendant hard
copy devices. It is now, and will remain in the future, human nature for all in the process to
want a personal hard copy. It should be noted further that most media dictate a continu-
ance of the messenger/mail routing of messages for chop and release, whereas one, electrical,
evokes images of a hands off, speed-of-light message transfer.

In all cases, there is a need for an automated input into the message preparation
system (communications center). The present manual poking of formatted paper tapes, with
its attendant errors and bottleneck at the input to communications center processing, is not
tolerable. All media in question satisfy the requirement of being machine readable; how-
ever, type on paper has the advantage of being human and machine (by optical character
reader) readable, thus retaining a familiar and comfortable system (minimum perturbation
and user confidence). The electrical media eliminate the messenger/mail routing but at a
high cost in electronics and ADP equipment (complexity).

13

b,



n|

ERROR CORRECTION

ROUGH DRAFT

AND CHANGE 4
EDIT —> DRAFT
CHOP
\ COORDINATE
k FINAL
APPROVAL
RELEASE

DELIVER TO MESSAGE
PREPARATION SYSTEM

Figure 2. Message generation flow.

CONVERSION OF THOUGHT
TO FIRM COPY

CONVERSION TO MESSAGE
GENERATION SYSTEM
FORMS/FORMATS

CHAIN OF COMMAND REVIEW

INTERESTED PARTY REVIEW

APPROPRIATE OFFICIAL
REVIEW AND APPROVAL

CLERICAL FUNCTIONS AND
RELEASE TO MESSAGE
PREPARATION SYSTEM



AUTOMATED MESSAGE PREPARATION (AMP) STUDY

The AMP study will concern itself with functions performed primarily by the
shipboard communications center. These functions will be called miessage preparation
functions and are depicted in Figure 3. Shipboard communications center tunctions are
prime candidates for automation and several systems exist which address this area. Many
data on time and error reduction are available. The time savings in hours in communication
center processing is a typical result of communications center automation.* This number is
reduced somewhat in significance when balanced by the overall writer-to-reader time of
typical (routine and priority) Naval message processing (but during high tempo most of the
formal routing and approval is skipped and the delay in the communications center then
becomes very significant). Automation also reduces the number of required communica-
tions enter personnel as well as message errors. It should be noted there is a growing trend
toward incorporating some automated message preparation functions into the message

! transmission system.

*Quite often time is saved from improved message composition and entry in conjunction with automation
of communications center functions.

15
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MESSAGE GENERATION

Within the Navy, Chief of Maval Operations (CNO) has recently promulgated
(OP-643C/LEX2D35 Ser 771307 of 16 February 1978) a set of rules for message text
formatting. These rules concern themselves with the textual portion of Navy data pattern
messages. The communications header portions of messages continue to be specified in
Joint Army, Navy, Air Force Publication (JANAP) 128 (G) Allicd Communications Publi-
cation (ACP) 127 (E).

An objective of this message text formatting, as stated in the rules from CNO. is
to produce messages which are both understandable by humans and compatible with ADP.
Their goal should be the goal of all future shipboard message generation and preparation
systems.

MESSAGE GENERATION FUNCTIONS

For the purposes of this study the shipboard message generation functions arc as
depicted in Figure 3 and defined as follows.

® Rough draft: Writing down thoughts and/or data in rough form

® Draft: Preparation of a message on a medium suitable for edit. chop.
coordination, approval and release

e Edit: Changing or correction of message content by deleting., adding or
substituting words, phrases, sentences or paragraphs; restructuring the
message content also would be an edit function

® Chop: Changes in a message by the chain of command to insure readability and
conformance to proper format and content; review and approval by the chain
of command

e Coordinate: Disclosure of the message to interested parties in the immediate area
who need the information for planning purposes or who will be affected by the
action of information contained in the message; anyone reviewing the message
may suggest changes

o Final Approval: Formal authorization for message transmission by the command

® Release: Transfer of a message from the release authority to the communications
center after approval; approval of a message for transmission is noted by a unique
identification (i.e., signature) of a release authority

FUNCTIONS ANALYSIS

The following paragraphs concern themselves with the significant divisions of the
shipboard message generation process and discuss the effect, implications and constraints of
automation on this process.

Message Composition

There are several automated message generation functions which are aimed at
helping the writer compose his message. These aids break into the major categories of pro
forma message and narrative message composition aids.
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Pro Forma Message Composition Aids

Pro torma messages include RAINFORM, weather. communications status and
fuel status reports, DAAS supply messages and others whose format is rigidly specified.
The structure of pro forma messages is rigidly specitied so that data may be accepted by
computers tor automated processing. Therefore, it is necessary that the message be
absolutely correct in format as well as data content. Also, the header lines are usually fixed.
Thus. a message composition aid which automatically generates signiticant portions of pro
forma messages would save time and improve accuracy. Such a device is the message prepa-
ration aid (MPA) developed and evaluated by Naval Electronics Laboratory Center (NELC)
in 1973. The MPA and an evaluation is the subject of NELC TD 305 of 14 February 1974.10
Note that pro forma message generation could be accomplished at a centralized location.
The individuals responsible for generating the message need only specify the type of pro
forma message and the data to be inserted.

Narrative Message Composition

Working from the assumption that the smart typewriter or a keyboard/display
terminal (KDT) will replace the typewriter/message form as the tool of message composition.
then there is a use and a need for narrative message composition aids. Narrative message
composition aids run the range from delete and correct to spelling and syntax validation.

It should be noted that it is not necessary to discuss the output (electrical. hardcopy.
magnetic tape, etc.) of the KDT or its interface to the balance of the message generation
process to cover the merits of the message composition aids. Distributed KDTs would
imply significant capital expenditure and maintenance support costs. The smarts involved
have to be provided either centrally (electrical/support requirements) or locally (increasing
the cost of KDT). The implied evolution is toward an electrical interface and electrical
routing through the message generation and preparation process. This would require signifi-
cant changes to internal routing and approval procedures and substantial store and forward
capabilities and alerts. Again, this requires significant capabilities which have to be provided
for either locally or centrally.

Message Chop and Coordination

The chop and coordination functions will be performed by personnel who must be
able to read the message. If the medium containing the message cannot be read, then a
special reading device must be provided, e.g.. a magnetic tape reader and display if the
medium is magnetic tape. The chop and coordination can be done with printed copies of
the message given to the appropriate people for review. After the chop and coordination
processes, suggested changes can be written on copies of the message and given to the
message writer who then will edit the original message. Thus, we see the “other than paper™
media reverting to paper during chop and coordination and edit.

Message Approval and Release

Before the message is received by persons designated as the release authority, all
chop, coordination and editing should be performed on the message. If the medium
containing the message cannot be read, then a special reading device must be provided. The
release authority must show approval on the medium bearing the message before releasing
it to the communication center and must be completely confident that the medium contains
the message in the exact form that was approved originally.

18
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MEDIA

Media Evaluation

Message generation is done for the significant types of media. Media sclection
criteria are the subject of Appendix F. The type of media for message entry considered are
typewritten pages. binary electrical signals and binary magnetic ficlds on disks. tapes and
cards. The generalized model shown in Figure 4 is used to illustrate the message flow for
discussion of the media.

| |
l MESSAGE
| MESSAGE COMPOSITION . MEDIA I

WRITER STATION I
| P |
| Vo |

\ \
I \ \ REVIEW I
\
AND
I \ N e - _—_—— - - APPROVAL |
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| \ |
| ‘ |
\
| \ ] |
M e e e e e — - FINAL APPROVAL
| AND RELEASE I
L MESSAGE GENERATION PROCESS _|
MESSAGE
COMMUNICATION PREPARATION
SYSTEM SYSTEM

Figure 4. Message generation system model — general.
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Typewritten Page (DD-173 Form)

This medium permits the appropriate people to read the message without using
special equipment and facilitates coordination with those individuals concerned with the
purpose and effects of the message. Since the message is printed on paper, it can be repro-
duced. Suggestions and changes can be noted on a paper copy of the message and returned
to the message writer. The message can be carried to any place where the review personnel
are located. The routing procedures and safeguards for classified message handling can be
the same as for other paper documents. A message generation system using DD-173 forms
as the medium is depicted in Figure 5. A message printed on a DD-173 form is readable by
humans and compatible with message entry equipment when an optical character reader is
the message entry equipment.

Typewriter for Message Generation

The following steps explain the flow of messages typed on DD-173 forms through
the message generation process:

STEP 1. A draft message is typed and copies are given to appropriate personnel for
chop and coordination.

STEP 2. The review personnel will make changes on a copy of the message and
return it to the messaze writer or indicate that the message needs no change.

STEP 3. The message writer will make any changes on a copy of the message and
give it to the typist for correction. If the typewriter has a storage device and editing
functions, the typist can recall the message from storage and edit it. If a conven-
tional typewriter is used, editing of a message is accomplished by indicating where
the change is to be made and typing the desired change on a correction page. These
correction pages are also readable by the OCR. Note that it is not necessary to
retvpe the entire message.

STEP 4. Copies of the revised message are given again to the review personnel.

STEP 5. Steps 2, 3 and 4 are repeated until no changes are made and the message
is ready for final approval.

STEP 6. The message is delivered to the release authority for review and signature.
If the message is not released, it is returned to the message writer with appropriate
explanations. The message composition process would continue at Step 3.

STEP 7. After the message is approved and signed by the release authority, it is
delivered to the communication center.

Keyboard/Display Intelligent Terminal with Printer for Message Generation

There are advantages in using a keyboard/display intelligent terminal (KDIT) with a
printer instead of a typewriter. They are the potentials for an extensive editing capability,
memory for storing several types of pro forma messages and prompting/validation or
restriction of characters entered in the message. The time required for editing a message or
generating a pro forma message probably would be shorter using a KDIT instead of a type-
writer. The steps explaining the generation and flow of messages using a KDIT with a
printer are the same as those stated in the preceding section except the typewriteris replaced
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with a KDIT and printer. Such a system is depicted in Figure 6. The KDIT with a printer
would cost considerably more than a typewr, «.

Electrical Signals

This medium is compatible with message processing equipment but is not readable
by humans. This medium enables a fast transfer of a message between equipments after
keyboard entry. The equipment for converting the message to electrical signals is a KDIT.
The teatures of a KDIT are the same as those stated as advantages in the preceding section.
A printer would be used with the KDIT to print a copy of the message for review and
editing by the people concerned with the message content. Appropriate security safe-
guards should be implemented to ensure that the KDIT and any personnel viewing the
KDIT are cleared for a classified message. To review the message. the release authority
would use the display on any available KDIT. After the release authority read and
approved the message. an identification unique to each release authority would be entered
after the message to show approval. After approval and release. no changes in the message
content would be allowed. The following steps explain the generation and flow of messages
using the electrical medium. These are shown pictorially in Figure 7.

STEP 1. The message composition station (MCS) operator will key the message into
the KDIT and route electrically for reviews and approvals. Hard copies would be
printed out for review by appropriate persons.

STEP 2. The appropriate review personnel will make changes on a copy of the
message and return it to the message writer or indicate that the message needs no
change. The review and approvals could be done either on the KDIT and routed
electrically or on a locally printed copy and routed by messenger.

STEP 3. The message writer will make appropriate changes on a copy of the
message and give it to the MCS operator for editing.

STEP 4. A new copy of the edited message is electrically routed for review again by
the appropriate personnel.

STEP S. Steps 2. 3 and 4 are repeated again until no changes are made and the
message is ready for final approval.

STEP 6. The release authority is notified that a message is ready for approval and
transmission. The release authority reviews the message on a KDIT display and
enters a unique code word at the terminal to show approval. If the message is not
released, the message writer should be notified via the electrical medium and the
message returned to the writer with whatever explanation is appropriate. The
message composition process would continue at Step 3.

STEP 7. The release authority would transfer the released message using the
electrical lines to the communication center from the KDIT.

Binary Magnetic Field (Magnetic Disks. Tapes or Cards)

This medium would use a keyboard for message entry and a magnetic writing
device tor recording. The equipment would be a KDIT with the capability as stated in
the preceding section for message generation and a magnetic write/read unit for record.ng
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on the disk, tape or card. The magnetic write read unit could be peripheral to the KDT or
integrated into the KDIT. A printer would be a necessary peripheral unit to the KDIT.
Read terminals would be needed at the review and approval stations as well as available 1o
the release authority to examine the message because the magnetic imedia are not readable
to humans. The following steps explain the generation and flow of messages using the
magnetic medium. The flow is depicted in Figure 8.

STEP 1. The message composition station (MCS) operator will key the message into
the KDIT and have it written on the magnetic medium for review by appropriate
individuals. The message may be stored only on the magnetic medium. Hard copies
will be printed for review and approval personnel who do not have readers.

STEP 2. The appropriate review personnel will make changes on a copy ot the
message and return it to the message writer or indicate that the message needs no
change. The changes may be made on a hard copy printed locally or a modified
message written on the medium provided for review.

STEP 3. The message writer will make appropriate changes on a copy of the
message and give it to the MCS operator for regeneration on the magnetic medium.

STEP 4. New copies of the edited message are rerouted again for review by the
appropriate personnel. The edited message replaces the original message on the
magnetic medium. Hard copies are provided where necessary.

STEP 5. Steps 2, 3 and 4 are repeated until no changes are made and the message

is ready for final approval.

STEP 6. The message as recorded on the magnetic medium is delivered to the
release authority for review and approval. The release authority may use a special
magnetic reader or the KDIT magnetic write/read unit tor displaying the message.

If the message is not released, it should be returned to the message writer with
whatever explanation is appropriate. The message composition process may
continue at Step 3. The release authority adds a unique code word atter the message
and signs on the magnetic medium container to show approval.

STEP 7. After the message is approved and released, it is delivered to the commun-
ication center.

Multimedia

A multimedia system could use two media: for example, the typewritten page and
binary electrical signals. The typewritten page would be DD-173 forms printed from ty pe-
writers or printer units peripheral to a keyboard/display intelligent terminal (KDIT). The
message media would be as described in the preceding sections. The message composition
systems would operate in parallel up to the point of message entry into the communication
center.

To have a minimum delay in composing and enteting a message for processing, the
electrical medium would be used with the KDIT in the MCS connected directly to the
message processor. 1he KDIT in the MCS would serve as a remote message entry terminal
of the processor.
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Media Evaluation Results

The media are evaluated with respect to readability by humans and machines,
cquipment costs for the message gencriation process and the number and training of per-
sonnel as discussed in Appendix F. Cost estimates of the typewritten page and magnetic
media are shown in Table 4. Media costs become an important consideration if the proper
security precaution is to destroy the medium after using it only once.

Table 1. Visual media (typed or printed page) evaluation summary.

No user impact as this is the present medium

Handled like other paper documents in reference to precedence,
security and routing procedures

No special equipment. training or skills required for personnel perform-
ing message chop, coordination, approval and release functions

High user confidence
What is read and signed is what is transmitted

Know precedence and security with certainty
Media cost is low (50.01 per page)

Commercial grade OCR typewriters are adequate
Provide the basic automation aids for message composition

No new equipment required outside of communications center if OCR
typewriters already in use

Comparatively low costs for equipment, training, maintenance and
support

Message chop. coordination and approval functions are best accomplished on
page media where changes can be penciled in and the original message draft can
still be read for comparison

Data integrity/accuracy is not as high as with magnetic or electrical media but
could be if a smart typewriter is used to generate line checksum characters
during the message composition function; data integrity of OCRs is better
than that provided by present manual systems

Data recoverability is high if the media are damaged
Easy to handle and is more durable than magnetic media

State-of-the-art OCRs can tolerate (within reasonable limiis)
Coffee stained, coke stained, wrinkled or dirty pages
Smudged or touching characters
Uneven character and line spacing
Uneven character print density
Variations in character stroke widths
Cloth ribbons
Type from manual OCR font typewriters
Skewed and misaligned characters and lines
Page misalignment with the typewriter
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Table 2. Magnetic media evaluation summary.

High user impact: not readable by humans. require page copy and identifving
labels on the media or:

Special equipment and skills are required by persons performing
message chop, coordination, approval and release functions; release
authority code must be magnetically encoded on the media in addition
to the usual signature on the media

Require additional time, personnel and equipment at each stage where
the message has to be read or its precedence, security and routing
requirements have to be observed

Media are expensive and must be reused

Except for magnetic cards, only a small fraction of the media unit is
used for the message

» Restricted to one message per media unit to avoid contlicts during
routing and approval and with both high and low precedence/security
message on the same media unit

! Requires approved additional equipment and procedures to erase and
' verity each media unit before it is submitted for reuse
Page copy is required for chop, coordinate and approval functions as changes
are not easily or effectively indicated on magnetic media
Message accountability becomes a significant problem in the communications
center during times of peak loading
Page copies or proof of transmission copies may become separated from
the media unit and media are not directly readable by humans

High data integrity/accuracy through use of checksums. keying schemes,
redundacy checks, etc.

Little chance of recovering the data if the media are damaged and the tendency
would be to keep page copy also

High costs for equipment, training, maintenance and support

These media are best suited to mass storage of messages

28




Table 3. Electrical media evaluation summary.

High user impact

Special equipment, training and skills are required for personnel per-
forming message chop. coordination, approval and release functions
Officers are mobile and not always near a terminal; it would be necessary
for them to report to their terminals frequently to clear any pending
traffic or they could be summoned by a terminal to clear a high prece-
dence message; if this were not done, then the in basket to out basket
delay would increase to that of page media and the advantage of
electrical routing (high speed and elimination of messenger/mail routing)
would be defeated

Electrical routing is not cost effective for low volume, low precedence message
traffic unless it is part of a larger, integrated ship’s command and control or
management information system; quite often electrical routing is reduced in
capability to being no more than an expensive electronic injout basket:t  “-r
these circumstances a cheap metal basket would be sufficient.

Page copy is required for chop, coordinate and approval functions as changes
are not easily or effectively indicated on a keyboard display terminal

High data integrity/accuracy through use of checksums, keying schemes,
redundancy checks. etc.

Higher costs for equipment, training, maintenance and support than would be
with magnetic or typewritten page media
High cost for both terminal and system computer software to:

Route message to the various review personnel in the correct order

Notify review personnel of a pending high precedence message or of an
excessive backlog of messages which needs to be reduced

Ensure that the person operating the terminal and the terminal itself are
cleared for classified messages

Verify that a message has been completely and properly routed before
it is released

Permit only valid release authorities to release messages

Requires installation of TEMPEST approved cables

29




Table 4. Media cost comparison.

COST ESTIMATE

COST ESTIMATE PER

MEDIA PER UNIT S00 MESSAGES!D
Typewritten page $0.01/page S10
Magnetic(:)
5-1/4 inch tloppy disk $ 7.00/disk S 1.750
8 inch floppy disk 8.50/disk 2128
hard disk 80.00/disk 20.000
tape cassette 7.00/cassette 1.750
tape mini-cartridge 18.00/cartridge 4.500
tape cartridge 19.00/cartridge 4.750
card 1.00/card 250
) apel3) 25
Puaper tape $ 0.50/roll S 6.
Electrical(4) very low very low
NOTES:

1. This roughly represents 10 days of message traftic based on USS CKLAHCMA CITY datas

p

. Based on one message/unit, 50 messages/day. an average message length of 2100 characters,

and the medium, where applicable, is available for reuse once every five days: security problems
associated with reusing the medium are not considered

3. Assumes an efficiency use of 40 messages/roll

4. One time cable installation costs will be considerable

Typewritten Page (DD-173 Joint Messageform)

This medium has the advantage of being readable by humans during the message
generation process and readable by an optical character reader (OCR) tor the entry into an
automated message preparation system after final approval. The type style on the type-
written page would be a special font, readable by both humans and OCR units. OCR units
can be programmed to read particular fonts. The selection of which type style to use is
based on the ease with which humans can read the characters and the error rate associated
with the OCR unit that must also read the characters. The Department of the Navy has
specified the use of OCR-B (Reference 17). The DD-173 typewritten pages are not reusable,
but they have a very low cost, they are plentiful and can be casily handled as with other
paper documents. The equipment cost for preparing the medium at a single message
composition station (MCS) is estimated to vary from $800 to $30.000 depending on the
equipment used. For example, a commercial electric typewriter costing $800 may be
purchased with the appropriate type style. However, the initial cost of an MCS could be

lower if the shipboard typewriters presently used have a changeable type capability and the
particular OCR readable type style is available for that model typewriter. Additional costs
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would be low also for logistic support of presently used typewriters. The cquipment costs
will be high for a keyboard/display intelligent terminal (KDIT) with a printer, up to about
$30.000 for one MCS. There are many KDITs and printers available for the commercial
market costing much less than $30.000 but these equipments are not designed for shipboard
use. The costs for a fully qualified shipboard KDIT and printer may cven exceed the
$30.000 depending on the total capability required.

The operator for an MCS using a typewriter would need training as a typist. It the
typewriter has extra editing and special features for message composition, then extra train-
ing would be required for machine operation. If a KDIT and printer are used in the MCS,
then the operator skills and training time may increase greatly over that required for type-
writer use. Although a KDIT with extensive editing and special capability would require
more operator skills and training time than if the ordinary typewriter was used, once
acquired, the training should speed the message generation process. The exact benefits of a
tradeotf of message generation time for operator training time are beyond the scope of this
report. The use of operator prompting by the KDIT may reduce the time required for gen-
eration of some types of messages and also may reduce operator training time. Only one
trained person is required for an MCS.

There would be no equipment or training for personnel involved with chop. coordin-
ation and release of messages over what is required at present. The message review and
release personnel would be able to read the message on the DD-173 torm whether it is typed
on a typewriter or printed from a KDIT. There would be no additional security require-
ments for message handling beyond those presently in use.

Electrical Signals

This medium has the advantage of having a fast transfer between equipments and
compatible signals for entry into an automated message preparation system.

The use of the electrical medium aboard ship requires that TEMPEST approved
cables be installed. The cables and cable installation cost, a one time cost, would be high.
The location and number of message composition stations, message handling equipments
and the cable routing would need to be determined before cable installation costs could
be estimated adequately.

The equipment cost for a single message composition station (MCS) is estimated to
vary from $5000 to $40,000, depending on the equipment used. If a commercial smart
typewriter is used that has storage, edit and electrical communication capability, the cost
may be as low as $5000. If a KDIT is used in the MCS, then the cost may be about $40,000
for a shipboard qualified unit. Security approved equipment and spaces would be required
for each MCS.

The operator of a MCS using a smart typewriter or KDIT would need training as a
typist and machine operator, as well as special training for communication control, editing
and use of message composition features. The training, once acquired, should speed the
message generation process. Here again, the exact benefits of a tradeoff of message gener-
ation time for operator training time are beyond the scope of this report. The use of operator
prompting by the smart typewriter or KDIT may reduce the time required for generation of
some types of méssages and also reduce operating time. Only one trained person is required
for each MCS.
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The equipment cost for a single station for message chop, coordination or release is
estimated to be from $5000 to $35.000, depending on the equipment used. A smart type-
writer or KDIT with a printer may be used for message review and release. The review and
release personnel would need training in equipment operation and communication control.
Changes to a message may be noted on a hard copy or entered via the keyboard on a smart
typewriter or KDIT. A hard copy may be routed back to the message writer using the same
delivery system as for other paper documents or the changes entered by keyboard can be
transferred electrically back to a place where the message writer can view the changes on a
display or obtain a hard copy. The use of operator prompting for review and release func-
tions when changes are entered via keyboard may reduce the time required for message
correction. Security approved equipment, spaces and safeguards would be required to
ensure that only authorized personnel view a message.

Binary Magnetic Field on Disks, Tapes and Cards

Magnetic disks, tapes or cards are readable by the appropriate reading device tor
entry into an automated message processing system. The magnetic medium is not suitable
for direct reading ot a message by humans but, with appropriate reading and display (or
printer) devices, a message can be read from it.

Magnetic disks and tapes are best suited for mass storage of messages. The storage
capacity (200 to 300 messages) of a disk or tape far exceeds the requirements for an average
length message. However, a tape or disk could be used as the medium for the message
generation process. The storage capacity of one magnetic card is suitable for an average
length message. but several cards would be required for a long message.

The equipment cost for a single message composition station (MCS) is estimated to
be $7000 to $45.000. depending on the equipment used. If a commercial smart typewriter
with a magnetic write/read unit attached is used in the MCS, then the cost may be as low as
$7000. If a KDIT with magnetic write/read unit and printer is used, the cost may go up to
about $90,000 depending on the total capability required. Security approved equipment
and spaces would be required for each MCS.

The operator of a MCS would need training as a typist and equipment operator,
as well as special training for use of any editing and message composition features. Once
acquired, the training in the use of editing and message composition aids may speed the
message composition process. The use of operator prompting by the KDIT or smart type-
writer may reduce the time required for generation of some types of messages and also
reduce operator training time. Only one well trained operator is required for each MCS.

The equipment cost for a single station for message chop, coordination or release is
estimated to be $7000 to $90,000 depending on the equipment used. A smart typewriter
or KDIT with magnetic read/write unit and printer may be used. The review and release
personnel would need training in equipment operation and poss:bly typing if suggested
message changes are added to the magnetic medium. Changes to a message may be noted on
a hard copy of the message instead of added to the magnetic medium. The use of a reading
station by review and release personnel would increase the time required for message gener-
ation above what is presently used, as well as requiring operator training time. Each person
needing to review or release a message would need operator training or have an operator use
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the equipment. This would increase the number of personnel involved in message operation.
The use of operator prompting for review and release may minimize training and message
generation time.

MESSAGE ENTRY DEVICES (MED)

Some ot the most important characteristics of message entry devices are summarized
in Appendices A through E. Also characteristics of equipment that may be used in message
entry systems are compared to the MED characteristics.

Information about the equipments was taken mostly trom sales and marketing
brochures. These brochures do not supply all the information required. in which case the
characteristics tor that equipment were marked “INA™ (information not available). The
equipment manufacturers may be contacted to obtain the missing information.

Optical Character Reader (OCR) Characteristics and Equipments

The OCR characteristics of primary interest are cost. throughput. character recog-
nition, page input requirements and suitability for Navy shipboard use. Characteristics and
OCR equipments are listed in Appendix A.

Keyboard/Display Terminal (KDT) Characteristics and Equipments

The KDT characteristics of primary interest are the cost. keyboard capability.
display features, compose and edit capability and suitability for Navy shipboard use. Char-
acteristics and KDT equipments are listed in Appendix B.

Magnetic Device Characteristics and Equipments

The magnetic devices considered are read/write units for floppy disks and diskettes.
hard disks. tape cassettes, tape cartridges and mini-cartridges and magnetic cards. The
characteristics of primary interest are equipment costs, the memory capacity of each unit,
interface control and information and suitability for Navy shipboard use. Characteristics
and equipments are listed in Appendix C.

Typewriter Terminal Characteristics and Equipments

The typewriter terminals considered are keyboard/printer smart terminals. The
characteristics of primary interest are cost, keyboard capability. print quality, compose
and edit capability and suitability for Navy shipboard use. Characteristics and equipments
are listed in Appendix D.

Printer Characteristics and Equipments

The printer characteristics of primary interest are cost. print quality and type styles,
paper handling, interface control and suitability for shipboard use. Characteristics and
printer cquipments are listed in Appendix E.
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CONCLUSIONS AND RECOMMENDATIONS

There is a wide variety of systems available commercially that could function as
message generation stations. Unfortunately, none are approved for service use and there is
little likelihood of any of them being approved in their present torm. Putting any smart
terminal with memory aboard a ship will require a development project. The advantages of
using message composition stations are obvious, but the life cycle cost of such a terminal
is difficult to analyze.

Having distributed smart and/or dumb display terminals with electrical routing
provides the highest level of capability at the highest cost. If funds were unlimited this
would clearly be the best choice. Such a system would cost well in excess of two million
dollars each if it were programmed to a high level of capability. The use of keyboard printer
remote terminals rather than keybouard displays would decrease the hardware cost involved,
but would increase the sottware cost. The resultant cost would still be at least two million
dollars each.

Other message composition stations (essentially word processing systems) based on
magnetic media (e.g.. key-to-disk. key-to-tape. key-to-magnetic card) can be designed with
sophisticated editing packages that could do much to speed the actual typing ot the message.
Their cost would be in excess of $90.000 cach tor a system for shipboard use. The main-
tenance and required operator training would add to the cost.

The cominon electric ty pewrniter currently i service use is by tar the least expensive
message composition station, but it ikewise has the least capability. Typewritten pages can
be used as input to automatic message preparation systems using an OCR.

It should be pointed out that the message composition, statting and releasing
functions involve mostly human tunctions and. theretore, are not cost eftective candidates
for automation. Quite often, the time spent writing the tirst dratt, rescarching information,
stafting the message and waiting tor the message to be reviewed by the appropriate person-
nel greatly exceeds the time spent to put the Oirst and any subsequent dratts on a medium
suitable for staffing and debvers 1o the Commiunnications conter - Using smart terminals
(e.g.. keyboard display primter termunals ot iy tpesnters with magnetic memory

capability) to aid in producing the miossaze - 1o edia prosedes hittle benetit in the overall
process and, thus. is not cost ettecting . Not e are those smart termnals extremely
expensive compared to conventionagl oot o wntors tat also the cost for maintenance.

support and training is a significant oxpense who b abse must be considered

Typing or editing 4 message with consentional ty pewniter requires very ittle
operator training. Changes to a message are casily accomplished by indicating where the
change is being made and typing the desired change or g cotrection page These correction
pages are also readable by the (MR Note that it s not necessary to retype the entire
message. On the other hand. smart termunals are sophisticated devices which require exten-
sive operator training for both officer and enlisted personnet

Using networked smart terminals s the most expensive means ol message generation
and delivery and is justified only on the largest and most sophisticated ships where the
terminal could be used as part ol a larger integrated ship’s command and control or manage-
ment information system. Although networked terminals would drastically decrease the
transfer time between various review personnel, they would not decrease significantly the
inherent delays associated with the human functions ot staffing and releasing a message. In
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fact, unless the reviewing officers are sitting at or near their respective terminals for a major
portion of their day, it would increase the “in basket™ to “out basket™ delay. Basically. it
is much easier for a messenger to find an officer aboard ship than for a smart terminal to
summon him. Another major problem and cost associated with using networked terminals
is the implementation of the security safeguards required to ensure that only authorized
personnel view a message.

Since it is desirable to have only the originator make changes to the message media,
the copy returned to the originator for correction must show clearly where the changes
were made and what the original text was. Using either magnetic or electrical media, this is
extremely difficult to do in a manner that is either printable or displayable. From a human
factors point of view, page copies are the only acceptable media for the chop and coordin-
ation cycle as any changes can be penciled in easily. This medium allows anyone viewing
the message to easily sce exactly what words or phrases were changed and what new phrases
or paragraphs were added to the original draft and yet still allows the original draft to be
read for comparison. This. of course, does not preclude the use of magnetic or electrical
media altogether. but points out a significant advantage of page media.

AUTOMATED MESSAGE PREPARATION

This section is not concerned with the generation of a message, but only with its
handling after it arrives at the communications center via either electronic or manual means.
The section is divided into four subsections. The first subsection is a delineation of com-
munication center functions required for the preparation, transmission and backrouting
of outgoing Naval messages. It is an exhaustive delineation of all functions, not just those
that are candidates for automation. As such it provides a standard gauge by which to judge
the effects of various media and methods of automation on the message preparation process
presently in use. In other words, when automating a particular communications center
function, the medium used (be it electronic. magnetic or visual) will affect not only the
automation of that function, but also the automation of other functions and the operation
of functions not being automated. Thus, the effect of each automation candidate and its
medium upon all communications center functions, needs to be considered when evaluat-
ing it against other candidates, whether or not they are automated. for automation and
other media.

The second subsection considers cach function detined here and discusses each with
respect to whether it is a cost effective candidate for automation using available technology.
This involves examining the fect of various media upon the automation of each function
as well as various methods for automating the function. Lach function is studied to deter-
mine if it is really necessary in an automated environment or it it could be handled auto-
matically or eliminated altogether by the automation of another function. A discussed
previously, the effect must be considered on the entire communication venter operation
of automating a particular function, not only from the aspect of making it easier or harder
to prepare, transmit and backroute messages. but also making certain that secunty, prece-
dence. routing and formatting requirements can be satisfied without serious mipact. Any
evaluation of the impact on a comniunications center as a result of automating cne or more
of its functions has to include the personnel impact as well as the operational impact.
Ideally, automation of a function should reduce not only personnel requirements but also
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skill level of personnel required. In most instances the former is much easier to attain
than the latter due to the inherent complexity of automated equipment. A major thrust
of the development of any automated message preparation system should be to make the
equipment as foolproof as possible with a tutorial equipment operation mode for training
purposes. This can increase development cost significantly, but will pay off in improved
operator training and in easier acceptance of the system by the operational community .

The third subsection is concerned with candidate automated message preparation
systems to handle the various message media and with different levels of capability. The
media considered are electrical (e.g.. remote terminals), magnetic (e.g.. card, disk. tape) and
visual (e.g., typewritten page). Each of these media has inherent advantages and disadvan-
tages when viewed in conjunction with the automation of communications center functions.
The levels of capability will refer to the set of functions to be performed automatically by
the system. The lowest level of capability consists of automating those functions deemed
to be the most cost effective candidates for automation. The highest level of capability
includes automating all those functions deemed to be reasonable candidates. A system of
the low level would be suited to a small ship with a relatively low volume of outgoing
message activity, while a high capability system would be useful on a large ship with a
high volume of outgoing traffic.

The fourth subsection discusses the conclusions of this study task and makes recom-
mendations as to further system design and development.

MESSAGE PREPARATION FUNCTIONS

This section discusses the functions performed in the typical communications
center for the preparation, transmission and backrouting of an outgoing Naval message. The
message preparation functions are listed in Table 5. The other half of communications
center functions, the receipt and distribution of messages from external systems, is not
within the scope of this report.

Accept Message

The first message processing function performed by the communications center is to
accept the message for external delivery. The message is brought to the communications
center message delivery window by pneumatic tubes, messenger or courier where it is
checked for precedence and valid release authority and then logged. Additional checks are
performed for completeness, security, legibility, authenticity, etc., before the message is
filed by precedence in the preparation queues. If it cannot be prepared as drafted, coordin-
ation with the originator is required to resolve the problem.
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Table 5. Message preparation functions.

I Automated message preparation

A.  Accept message for external delivery via message delivery window (messenger
or courier)

1. Observe message precedence and handle according to established procedures
2. Log receipt time of message

3. Verify valid release authority

4. Check message for completeness. security, legibility, authenticity, etc.

B. Prepare message for transmission

1. Assign DTG
Log DTG assigned (ensure DTGs are unique)

to

[9¥]

Validate message form parameters
a. Action precedence

b. Information precedence

¢. Classification

d. From line

e. Addressees

t. Text

4. Determine security and special handling requirements (falls out of the normal
tflow of traftic; includes such things as off-line encryption)

S.  Determine format and delivery circuit
6. Assign routing indicators
Piepare message in correct format and LMF for transmission
a. Narrative (normally paper tape)
b. Data pattern (normally card or magnetic tape)
8. Proofread message
9. Correct message
10. Proofread and correct message until it is determined to be correct

[1. Place message in proper outgoing queue by precedence
C. Enter message into transmission system

1. Retrieve message from outgoing queue (FIFO by precedence)
2. Transmit message over proper delivery circuit
3. Obtain acknowledgement for message

4. Log transmission or cancellation time of message
D. Backroute message

1. Determine recipients
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Table 5. Continued.

D, Backroute message (Continued)
2. Prepare message for delivery
a. Duplicate appropriate number of copies
b. Collate and staple copies
¢. Slot message copies
3. Deliver message via pneumatic tubes or messenger (communication center
or department)
E. File message

1. Store proof of transmission hardcopy and paper tape of message
File message by originator, DTG. SSN, TOF. CSN. etc.

a. Short term fire

tJ

b. Long term file

I Ancillary
A. Maintain message files

1. Maintain files based on originator, DTG, SSN, TOF, CSN, etc.

2. Provide hardcopy and/or paper tape of message on request

B. Respond to service messages and customer requests

[. Determine action required
a. Correct message in file
b. Readdress message
¢. Customer request for additional copy of a filed message

d. Request for retransmission of missing channel number of incomplete,
misrouted or missent message

(]

Take action requested

a. Retrieve required message(s) from file(s)

b. Correct referenced message and redistribute

¢. Prepare new heading, treat as new outgoing message
d. Reproduce and distribute additional copy

e. Ascertain validity of missing/incomplete message

3. Prepare service message reply, if required

4. Obtain release authority

b. Enter message into transmission system

c. File message
C. Maintain communications center statistics and generate reports

D. Destroy surplus classified material
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Prepare Message for Transmission

The message preparation process begins with the assignment of the date-time-group
(DTG). DTGs must be logged and verified to be unique. The message form parameters are
then validated. This includes the action and information precedences, classification. from
line, addressees and text. Examples of problems that can occur here are: information
precedence higher than action precedence, invalid classification, improper use of prosigns
in the addressees and the text classification not agreeing with the stated message classifica-
tion. Any problems here must be resolved by the drafter. After the form parameters are
validated, the format and delivery circuit must be determined. This may depend on security
and special handling requirements, such as off-line encryption. All routing indicators must
be assigned and validated with respect to the message classification to ensure against security
mismatches. At this point. the message is ready for preparation in the proper formuat and
language media format (LMF) tor transmission. Here the message could be narrative, which
is normally prepared on paper tape, or data pattern. which is normally prepared on punched
card or magnetic tape. Usually the message is prepared at a teletypewriter and sent to a
proofreader for verification. It the message is not correct, it 1s sent back to a teletypewriter
operator tor correction. This process of proofread and correct can go to several iterations
before a correct message copy is produced. The message then is placed in the proper out-
going queue for transmission by precedence.

Transmit Message

Entering the message into the transmission system involves retrieving it from the
outgoing queue. The queues are set up by precedence and the highest precedence message
is retrieved first. Within a precedence queue, the messages are retrieved first-in-first-out
(FIFO). Each message is transmitted over the proper delivery circuit, normally 2 HF or
satellite relay radio link. A positive acknowledgement must be received for each message
transmitted and channel sequence numbers (CSNs) must be updated. After transmission.
the transmission or cancellation time must be recorded for message accountability.

Backroute Message

Backrouting of the message after transmission is an important function of the
communications center. The drafter always wants proof that the message sent is trans-
mitted and wants a copy of it as transmitted for the drafter’s files. Also, messages are
normally identified by the DTG assigned by the communications center and the drafter
must be given this information. The recipients of a backrouted copy must be determined
and an appropriate number of copies duplicated, collated. stapled and slotted for delivery
via pneumatic tubes, messenger or courier.

File Message

In addition to backrouting, a proof of transmission hard copy and paper tape of
each message must be filed for later use. These copies would be used later if a message was
required to be transmitted or addressed. The messages are filed by originator, DTG, station
serial number (SSN), time of file (TOF), and/or channel sequence number (CSN). Normally.
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two message files are used. a short term file and long term file. The short term file generally
contains only those messages transmitted during the previous 30 days: the long term file
may hold a message copy for a year or more.

Perform Ancillary Functions

In addition to the normal functions of message acceptance. preparation, trans-
mission, backrouting and filing. a ship’s communications center typically performs other
functions. These ancillary functions are to maintain message files. respond to service
messages and customer requests, maintain communication center statistics and generate
reports and destroy surplus classified material.

File Maintenance

Both short term and long term message files must be maintained and updated
periodically to eliminate old messages from the long term file and to transfer out of date
messages from the short to the long term file. Communications center personnel must be
able to retrieve messages from either short or long term files based on some combination
of important message parameters such as originator. DTG, SSN, TOF, CSN, etc. Retrieved
messages are usually provided in the form of a proof-of-transmission hardcopy and/or the
actual paper tape of the message entered into the transmission system.

Customer Requests

A ship’s communications center must respond to service messages and customer
requests.  Requests may be made to correct a message in the tile, readdress a message,
provide an additional copy of a message or to retransmit a missing. incomplete. misrouted or
missent message. The communications center responds first by retrieving the required
message from the file and then by performing the actions requested. The action performed
may be to correct and redistribute the referenced message: prepare a new heading and treat
as a new outgoing message, if a message is being readdressed; reproduce and distribute an
additional copy: or ascertain the validity of a missing/incomplete message. Also, it may be
necessary to generate a service message reply. If so, it must be handled and processed as a
normal message including obtaining a proper release authority.

Record Keeping and Reporting

For accountability purposes, message stutistics are maintained by the communica-
tions center. These statistics are used in generating offship reports or messages and include,
at a minimum, the total number of messages transmitted, the total number of messages
cancelled or rejected, the existence of any large outgoing queues and the loss of any process-
ing capability. More detailed statistics may be maintained for on-ship reports. These
reports are used for historical and statistical analysis purposes. On-ship reports typically
include measurement of system throughput performance and a statistical GAATY STS T weosstgivn e -
precedence. classification and length as related to circuit, throughput times and accuracy.
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File Destruction

Destruction of surplus classitied material in a communications center is an important
and necessary function. The long term message file is usually purged annually to make room
for more recent messages. Excess hard copies and paper tape copies are sometimes generated
during the message preparation process. All of this classificd paper material. as well as the
other forms of classified material such as punched cards, magnetic media ‘electronics and
typewriter ribbons, must be properly destroyed.

NAVAL MESSAGE PREPARATION FUNCTIONS ANALYSIS

Each function delineated in the preceding section is discussed here in the context of
its suitability for automation and the effect of different automation methods and media
upon the ability of the communications center to perform the function. Each function is
discussed also in the context of the automation of other areas and the effect of the media
on performing the function if it is not automated. The intention here is to determine a
kernel set of functions, which can be automated for various media at a minimal cost. These
functions should be automated in any message preparation system developed tor the fleet.
A system designed to perform this set of functions would be suitable for a small to medium
size ship with a moderate outgoing message traffic load and would have a high performance/
cost ratio. As more functions are added to the kernel set, more capability is required of the
supporting automated system, and the cost and complexity rises. At a certain point. adding
additional functions causes a rapid increase in cost and complexity with relatively little
increase (or perhaps a decrease) in operational capability. After the kernel set is determined,
additional sets of functions of higher cost/performance ratios can be specified. Systems to
perform these additional functions automatically, in addition to those of the kernel set,
could be justified only on ships with heavy loads of outgoing traffic. Automation of func-
tions usually results in previously unrealizable added benefits at little or no additional cost.
During this analysis, added capabilities will be discussed that do not exist in the present
manual system.

Message Acceptance

The acceptance of a message by the communications center for external delivery is
a function that can not be automated easily. It is possible to automate various subfunctions
depending on the media chosen. The primary subfunction or steps considered here are the
logging, verification of release authority, special handling for precedence and the check of
the message for validity. The analysis will discuss each media candidate with respect to each
of these steps.

Magnetic Card Media

The use of magnetic cards as message input media does allow some limited automa-
tion of the message acceptance process, but complicates the.nracess somewhat. Assume we
use a magnetic card holding up to 50 lines of text, generated by a separate composition
system centrally located or located in several of the ship’s areas. The cost. of course, of
multiple sophisticated magnetic card message composition stations for a single ship would
be significant.
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Acceptance of the message by the communications center would be complicated by
the tact that the magnetic card is not visually readable and any long message would require
more than one card. If the cards are to be reused. the drafter would be restricted from
writing on the card with a pen or pencil to identify it. If the cards are not to be reused.
their cost (estimated at S1 each) would be prohibitive. Thus. cither a paper copy of the
message would have to accompany the magnetic card(s) to the communications center, or
at each stage where the message must be visually inspected. a magnetic card reading station
would have to be provided with a display and/or printer for output. The use of a paper
copy of the message attached to the magnetic cards by some method would raise the possi-
bility of mismatching page copies with magnetic copies either at the composition station or
at the communications center. At a busy communications center handling hundreds of
messages a day. this could be a significant problem. especially at times of peak loadings
when 200 or more messages may be received in an hour. This would be compounded by a
message that may require two or more cards. If the second card of a message is misplaced,
veritying which one of the several hundred in the communications center is the right one
would be a time consuming task as they are not readable visually. This problem of message
accountability is a problem common to all magnetic media (card. tape cassette. disk).
Special procedures and equipment would be required within any communications center
using magnetic media as the prime message input media.

A device could be placed at the message delivery window to log the message, verify
its release authority and sort it according to precedence. The logging could be done on the
card magnetically, on a separate medium, or both. Verifying the releasing authority would
have to be done by assigning each releaser code to be placed magnetically on the message
card. This would require the releaser to have his own card reader/writer terminal where all
messages would have to be reviewed. Security procedures, to ensure that only the releaser
would be able to encode the release authority on the card, would have to be formulated and
implemented. Sorting the messages according to the precedence could be done easily by a
reading station at the message window, but this is not a significant problem in the present
manual system.

It would be very difficult to automate using magnetic cards or any other media to
check the message for completeness, security, legibility, authenticity, etc. This is one
function that requires a human to inspect the message visually. The use of magnetic cards
would complicate the performance of the function by communications center personnel
because a read station is required to verify the contents of the card. Since there is no
guarantee that identifying information written on the label of a magnetic card agrees with
the data written magnetically on the card, either this condition is going to have to be
accepted as a risk that will have to be taken, or reading stations will have to verify the
contents of message cards at various stages. This is a particular problem when verifying
a valid release authority if this is not done by a magnetic code. To be reused, the card must
be large enough for several signatures or have labels that can be peeled off. Neither of these
solutions will provide the same level of accountability as the present manual system with
cach typewritten page used and signed only once.

Another problem with magnetic cards is that they are relatively fragile compared to
the page copy presently used in the message preparation process. Magnetic cards do not
respond well to bending, folding, spindling, scratching or other forms of mutilation that are
not uncommon. When a card is rendered unreadable, this necessitates a fallback to the page
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copy tor a retype. This would require a composition station in the communications center
to redraft the message. Thus redraft is not presently v quired and would detract from the
advantages of automated message preparation.

Magnetic Tape Media

The magnetic tape media availuble are the cartridge, mini-cartridge. cassette and
mini-cassette. All have sufticient storage capacity for any anticipated message and difter
primarily in siz¢ and cost (estimated at $7 to S19 cach). Due to their cost. they must be
reused and thus they share the disadvantages of the magnetic card with respect to account-
ability. They o'.0 are bulkier. Reusing the magnetic media will require security procedures
to be established and implemented to ensure no classific ' data are subject to compromise.

The magnetic tape media also are not visually readable and thus would require
multiple read stations in the communications center to verify their contents. Magnetic
tapes are not as fragile as magnetic cards. but would still require special handling both
inside and outside of the communications center.

The primary advantage of magnetic media is that they are casily read hy electro-
mechanical means. By the use of checksums. keying schemes and redundancy checks, the
integrity of data can be checked easily. Thus there is little possibility ot any unintentional
changes being made to a message after it has been released. Using magnetically coded release
authority, changes to a message can be effectively prohibited atter its release. Unless there
is a failure in the reading equipment, the drafter can be assured that exactly what was coded
on the tape will be transmitted. Dric to the fact that humans now do the vast majority of
ships message preparation, the present system always admits the possibility of unintention-
ally changing a word or phrase in a message that could significantly alter its interpretation
by the recipient. This problem can be eftectively eliminated through automation.

Visual Media (Typewritten Page)

The typewritten page (DD-173 or equivalent) is the medium presently used for
shipboard message preparation. Automation using page copies would require the use of
an optical character reader (OCR). These devic.: presently have wide use in banks, pub-
lishing companies. newspapers, etc., as well as in shore based communications centers.
OCRs require the use of special OCR typewriter fonts that are presently available only on
electrical typewriters.

The use of page media would have no effect on the present communications center
function of accepting the message for external delivery as they are the present media used.
Automatically logging the receipt time of a message could be done using OCRs, but would
require an extra reader at the message delivery window and is not likely to be worth the cost.

Electrical Media

Message delivery to the communications center via electronic means would allow
the same level of automation as magnetic media. This assumes the use of multiple intelli-
gent terminals at various locations on a ship. Their cost alone would preclude their use on
any but the largest and most sophisticated ships where they could be used as part of a
larger integrated ships command and control or management information system.
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Electronic delivery would certainly speed the delivery of a message to the commun-
ications center. However, it would require security procedures to encode the valid release
authority on the message. The TEMPEST considerations of having these terminals generate
top secret or secret messages and transfer them to the communications center electronically
could make the cost of these prohibitive on any ship. This approach would have by far the
greatest impact upon existing ships procedures and require extensive training of ship’s per-
sonnel to use the intelligent terminals effectively.

Conclusions

The functional area of the communications center that accepts messages is not an
area ripe for automation. As mentioned previously, the use of magnetic or electronic media
would complicate the acceptance process by requiring new security procedures to verify a
valid release authority. Automating the acceptance function does not appear to be cost
effective and any automation of other functions should strive to impact on this function
as little as possible.

Message Preparation

The function area where the media information is converted into a format that can
be transferred to existing transmission systems to be sent to external addresses can benefit
greatly from automation. Here the medium is either visual, magnetic or electrical and the
information is formatted into either JANAP 128, ACP 127 or ACP 126 (modified). It is
transferred electrically to a transmission system (¢.g., NAVMACS) or transferred to paper
tape for delivery over existing transmission facilities.

The message preparation is relatively unaffected by the message media chosen.
The first step would be to convert the message into binary data via some sort of reader or
input device. Thus the main media consideration for this function is how reliably and easily
may they be converted into binary electrical data. 1f the media are electronic, they are already
in the proper form. Magnetic media are easily converted into binary electrical data. This
conversion can be made quite reliable through redundancy and data checks, and keys can
be encoded to ensure data integrity. Visual media in the form of a typewritten page can be
read reliably using the proper typewriter font and an OCR. Using conventional typewriters,
checksums and other such datachecks is not easy to do on an OCR. There is little possibil-
ity of an OCR matching the levels of data integrity that can be achieved using magnetic or
electrical media. Normally, OCR errors are either rejects or substitutions. Rejects must be
corrected by the operator, whereas substitutions are not detectable. Substitutions are,
however, only character errors, not word or phrase errors. OCRs are now reliable enough to
have specifications of no more than one substitution in 1,000,000 characters. This is much
better than the present combination of manual preparation and message transmission via
radio. Taken in this context, substitutions are not considered to be a serious problem.

Using intelligent typewriters for message generation, an OCR could closely approach
the data integrity of magnetic readers. To do this the typewriter would calculate and place
a line checksum character in one of the margins. This could be done at the time the final
clean copy is produced. This would solve the substitution problem but would defeat a
major advantage of OCRs over magnetic media: The OCRs require no new sophisticated
equipment outside of the communications center, while magnetic or electrical media both
require expensive terminals at various locations on each ship.
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The steps for the message preparation function that could be automated in the
communications center are:
1. Assign and log unique DTG
2. Validate message form parameters (e.g.. precedence, classification, originator,
addressees, text)

3. Determine format and delivery circuit

4.  Assign routing indicators as needed

5. Prepare message in correct format and LMF

6.  Place message in proper outgoing queue by precedence (on-line interface only)

An automated message preparation system proposed for shipboard use should be

able to perform these steps to at least a limited degree. as they are well suited to automation.

A major advantage in automating these steps is that automation eliminates the manual
prepare (reformat/retype)., proofread and correct steps of the present method. These steps
are the most time consuming and require the most personnel training, as well as being very
fertile areas for errors.

Message Backrouting

The automation of the message backrouting function can be done on a fully auto-
mated message processing system where it can be combined with the routing of incoming
messages. Automating this function would be possible only on large ships where such an
expensive system can be justified. Such a system would use electronic media for message
delivery to the communications center. This hardware then would exist already for back-
routing (i.e., keyboard displays and printers) and it would require only the generation of
control software to automate the backrouting function. The main problem with this type
of system i, the cost. The capability provided could be very useful, but it is questionable
that the incremental increase in capability is worth the great increase in cost over less
costly systems with less capability based on other media.

Magnetic media would allow a form of automated backrouting as the messages could
be duplicated automatically on cards and manually distributed. Marking the cards for
proper delivery would be a problem and would probably require a separate sheet to identify
the recipients. It would require reading stations to be available to everyone receiving a
backrouted copy. Having more than one message per magnetic media unit (card, tape or
disk) would be a problem, so the major advantage of magnetic storage (i.e., data compres-
sion) would be largely defeated. Due to this a page copy of the message would be far more
practical for backrouting in this case as it is more compact and easily readable.

Use of OCRs would not affect the backrouting function, so any automatic or
semi-automatic backrouting system presently considered for shipboard use (e.g.. message
reproduction and distribution system (MRDIS)) would be compatible with OCRs.

Message Filing

Maintaining outgoing message files is a relatively easy task if an automated message
preparation system is used. For large systems, the files can be maintained on magnetic disk
(30 days traffic). Small to medium size systems would operate best with magnetic tape
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storage. The tradeoff is in the area of cost/performance as disk units are very expensive
compared to tape units, while for the extra money, they delives much taster performance.
Disk units can retrieve messages in milliseconds, while tape units may require minutes to
perform the same task. It is likely that in the future. advanced technologices such as bubblie
memory will replace all disk and tape units. These technologies will be totally clectronic
with no moving parts. Presently, they are too expensive for mass storage use. but their cost
is expected to be competitive within the next ten years. Their primary advantage is minimal
space requirements with almost total reliability.

Customer Requests

The responding to customer requests, whether from tenant or from external
commands, is a fertile arca for semi-automation. Most customer requests require only the
manipulation of the data contained in the message file and. therefore. the access ot the data
base is the primary area to be automated.

Requests from external commands normally involve service messages that notify the
communications center of a communications problem. This involves cither the reject of a
message due to a format error or the garbling ot a message due to radio interference. The
response would be the correction and/or retransmission of the subject message. The use of
an automated message preparation system should practically eliminate message rejects. thus
reducing retransmission requirements. Through the use of a keyboard display terminal or an
operator’s console on the message preparation system. an operator could recall the message
from the message file and either retransmit it via the automatic transmission system or
output the message on paper tape for delivery via another circuit. The operator also should
have the capability to generate short messages at the console. This could be to generate
service messages or high precedence traffic in emergency situations.

Requests from tenant commands are usually for a message copy or to readdress a
message in the communication center files. These could be done automatically or semi-
automatically. The readdress request could be prepared on the normal input media and
processed as a regular message. In this case, the message preparation system would recog-
nize the request, search its files and readdress the message as per the request. If the message
is not contained in the files. of course, the operator would have to intervene. Semi-automatic
operation could be done by the operator requesting a papertape copy of the message from
the message files, preparing a new header via the message preparation system and then
splicing the two together and transmitting the resulting message.

Maintain Statistics

The compilation of message statistics is a time consuming but necessary task
performed by the communications center. These statistics would include, but not be
limited to, the number of:

1. Messages transmitted and received broken down by precedence

2 Line blocks transmitted and received
3. Cancelled messages
4

Rejected messages
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Using automated message processing, these statistics can be updated casily on a real
time basis and output on request to an operator’s console or printer.

Destroy Surplus Classified Material

There is little possibility that increased automation would have a significant bene-
ficial impact in this area. As mentioned previously. the use of magnetic and electrical media
raise serious security problems. All classitied data on a piece of magnetic medium. or con-
tained in the memory of an intelligent terminal, must not be subject to compromise. The
more intelligent terminals and magnetic media stations there are on a ship, the more ot g
problem this becomes.

Message Preparation System Rating Criteria

As can be scen from the preceding sections, the problem of how to best automate
the outgoing message process function is not a simple one. The impact of cach tacet of the
system’s design on ships’ operation needs to be examined and evaluated. Many systems
look very promising in the initial proposal stage but would create hosts of administrative
and operational problems if implemented in their entirety.

The problem of evaluating different system approaches and media boils down to
deciding what are the important criteria for differentiating between systems and approaches.
During this period of skyrocketing costs and limited defense budgets, total system cost must
be considered as well as the cost-to-performance ratio. Realistically, the Navy must do a
better job on a severely restricted budget, and cannot afford the luxury of multimillion
dollar high performance message processing systems on every medium to large size ship.
Therefore, the primary criterion must be to gain a maximum benefit in decreased writer-
to-reader time using 4 minimum amount of hardware (i.e.. money).

The second most important criterion must be the impact of the proposed system
upon the present manual message preparation and transmission system. This covers many
of the hidden costs and benefits of implementing a new system. Ideally. automating
message preparation should have no negative impact on ships’ operations. The operational
community is reluctant to change procedures in any way that may shift burdens from one
department to another. Thus, systems that impact the least must be considered more
desirable than those with heavy impact.

Another criterion is to have a system that is easily developed. This involves the
hardware, software, documentation and training courses required for a particular system.
This, of course. is related to the cost and impact discussed above, but the primary emphasis
here is on the risk and size of the project. The risk factor in a project generally rises faster
than the project’s relative magnitude and depends on how much of the project requires devel-
oping new hardware or software that has no close analogy in existing systems. A message
preparation system development could be structured to be a low risk effort.

MESSAGE PREPARATION SYSTEMS

Most of the outgoing message preparation functions discussed previously are candi-
dates for automation. Some functions are relatively easy and inexpensive to automate and
provide a very significant improvement in communications center efficiency (i.c.. reduced
message preparation time, errors and personnel/skill levels). Other functions are relatively
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more difficult and expensive to automate and would be justificd only for very large ships.
Fventually. a point is reached where automation of some functions is no longer cost effec-
tive and provides little improvement in overall communications center efficiency . This is

particularly true of those functions required in the processing of less than five percent of

the total number ot outgoing messages.

AMPS Functional Capabilities

Four levels of increasing capabilities, cost and complexity for an automated message
preparation system (AMPS) are discussed next. Succeeding levels contain the same auto-
mated functions as carlicr ones, as well as additional new tfunctions. Hardware configura-
tions and extimated hardware/software costs are listed for cach medium type within cach
AMPS level. The media types considered are magnetic (e.g.. card. tape, disk). visual (e.g..
typewritten page) and electrical (e.g.. remote dumb or smart terminal).

AMPS |

AMPS 1 is defined as the basic outgoing message preparation system. It automates
those functions within a communications center which require the most personnel and are
characterized as being the most time consuming and prone to human error. In particular,
it automates the preparation of a message for transmission. Other outgoing message process-
ing functions are accomplished manually, semi-automatically or by systems such as the naval
modular automated communications system (NAVMACS) or the message reproduction and
distribution system (MRDIS).

The capabilities required of an AMPS I are:
1. Input messages:

® Automatically read a DD-173 (or equivalent) formatted message via a
magnetic media reader (card, tape, disk) or OCR (Typed DD-173).

® Automatically read a paper/mylar tape message prepared in DD-173 (or
equivalent) tormat and coded in either ASCIl or ITA#2. This is intended
primarily for a fallback mode of operation.

® Accept multipage messages of less than seven pages prepared in DD-173
(or equivalent) format on the keyboard display terminal (KDT). This is
intended primarily for high precedence traffic in emergency situations or
as a fallback mode of operation. The main function of the KDT is to serve
as the operator’s console.
® Accept multipage messages of less than seven pages prepared in DD-173
(or equivalent) format on a remote KDT. The function of the KDT is to
serve as a remote terminal for message composition, review, release and
delivery of high precedence traffic from a secure space.
2. Automatically check/validate header and classification information input in
| above. When validation errors are detected, an indication is displayed to the operator
and controls are provided for manual correction when authorized.
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3. Automatically assign the date-time-group (DTG station serial number (SSN)
and/or time of file {TOF), or accommodate manual assignment via the KDT as selected by
the operator. Ehsure automatically assigned DTGs are unique.

4. Automatically format the data resulting trom 1, 2 and 2 above into ACP 126
modified plaindress or abbreviated plaindress message format as selected by the operator.

S, Automatically output the formatted message:

® Electrically over a cable to NAVMACS

® On paper/mylar 1ape from the paper tape punch (PTP) in cither ITA=2
or ASCII codes.

6. At the option of the operator, the message being processed is listed on the
line printer (LP) for a proof-of-transmission copy and/or a journal record of important
message parameters is listed for accountability and logging ot message traffic.

7. Automatically compile message statistics indicating numbers of messages
processed by precedence and classification and number of messages cancelled or rejected.
Output these statistics to the LP when requested by the operator.

8. Permit editing of header line information via the KDT upon request.

9. It an OCR is the primary message input device, permit automatic editing ot a
typed DD-173 message tform on a line group basis through use of a typed DD-173 correction
page.

10.  Provide query/response interaction with the operator. The KDT displays
instructional messages identifying key selectable options.

11.  Provide both on-linc and off-line system self-test features to aid in fault
isolation.

12, Semi-automatically section the message in accordance with the selected
message format.

AMPS 11

AMPS 1 is the most cost effective level of the four levels of capabilities being
considered. In addition to the capabilities of an AMPS 1, AMPS Il automates routing
indicator (RI) assignment for plain language addresses (PLA) and address indicator groups
(AIG). message filing and retrieval functions, and formatting of JANAP 128, ACP 127 and
ACP 126 messages.

Specitically. AMPS 11 has the following additional capabilities:

1. Automatically check/validate addressee and classification information con-
tained in the input format. When validation errors are detected, an indication is displaved
to the operator and controls are provided for manual correction when authorized.

2. Automatically assign a RI to each PLA according to the security classivication
level and the format of the message. Inhibit Rl assignment for PLAs designated to be
serviced by mail or courier. Provide the operator with the capability to correct a misspelled
PLA via the KDT.
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3. Automatically assign the required Rls to a minimum of 5 AlGs.

4. Asselected by the operator, automatically format the input message data into
either plaindress or abbreviated plaindress for one of the folowing message formats:

® JANAP 128
e ACP 127
e ACP 126

S.  Automatically create a history file containing a complete copy of all messages
transferred to NAVMACS and/or PTP as well as a journal file for accountability and loeging
of message traffic. The history file and the journal file should be maintained as separate
storage files.

6. Provide non volatile file storage for a minimum of 200 50-character PLAs, cach
of which may have two 7-character Rls (primary and security alternate) along with a sccu-
rity indicator for each RL

7. Provide non volatile file storage tor a minimum of five S0-character AIGs and
associated RI lists. A Rl list for an AIG may contain up to 500 Rls. Storage for a minimum
of 500 seven-character Rls is required.

8.  Load or update (operator selectable) the PLA/RI and/or AIG/RI data source
file from the paper tape reader (PTR) or KDT in an off-line mode.
9.  On request. output the PLA/RI and/or AIG/RI file:

® To the LP in alphabetical order

® To the PTP (either ASCII or ITA#2) in a format suitable for loading the data
source files as specified in 8 above.

10.  Provide off-line message retrieval from the history file and output the retrieved
message to the LP and/or PTP as requested. Messages are retrieved based on any one or any
combination of DTG, SSN and TOF.

11.  Provide oft-line retrieval from the journal file to obtain a hardcopy printout of
an entire day’s log.

12.  Provide the capability to add. where authorized. message handling instructions
to the message header format lines.

AMPS 111

The capabilities of AMPS 111 are essentially the same as the outgoing message process-
ing capabilitics of NAVMACS V4 with MRDIS. AMPS III has the capabilities given below in
addition to those previously listed for AMPS I and AMPS IH:

1. Automatically read a DD-173 (or equivalent) formatted message via a punched
card reader or a magnetic media reader (input device may be remotely located).

2. Accept multipage messages of any length prepared in DD-173 (or equivalent)
format from an additional local KDT (not the operator’s console).

3. Ensure all assigned DTGs are unigue. including those assigned manually by the
system operator and those appearing on the message input media.
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4. Automatically assign a RI to each PLA according to the LMF of the message
and the delivery circuit required for transmission.

S. Automatically segment the message in accordance with the selected message
tormat.

6. Automatically section the raessage in accordance with the selected message
format.

7. Automatically add message handling instructions to the message header tormat
lines based on the routing information contained in the PLA/RI and AIG 'R files.

8. Automatically convert the input message data into ACP 126 modificd or
JANAP 128 data pattern format upon request.

9. Automatically determine format and delivery circuit and place the formatted
message in the proper outgoing queue by precedence.

10.  Automatically retrieve the formatted message from the outgoing queue (first-
in-tirst-out (FIFO) by precedence) and transmit over the proper delivery circuit. Obtain
acknowledgement for the message and log the transmission or cancellation time.

11, Provide the capability for modifying and automatically retransmitting a
message vontained in the history file.

12.  Provide the capability for automatically readdressing a message contained
in the history file.

13. Retrieve messages from the history file based on any one or any combination of
DTG, SSN, TOF and originator’s PLA.

14.  Automatically compile detailed message statistics for the purpose of auto-
matically generating on-ship and off-ship communications reports or messages.

15.  Using the input message data, automatically fill in the blanks of preformatted
messages. Provide non volatile storage for a minimum of 50 canned messages with an
average length of 1500 characters. Generation/maintenance of the canned messages is
performed from the additional local KDT.

16. Automatically determine recipients of backrouted message from the input
mussage form.

17.  Automatically prepare copies of messages to be backrouted. This includes
duplicating the appropriate number of copies and collating., stapling and slotting the
message copies.

AMPS 1V

Basically AMPS IV has the same outgoing message processing capabilities as the
NAVMACS V5 with MRDIS or the message processing and distribution system (MPDS).
AMPS 1V utilizes remotely located, networked KDTs for the message composition, staffing.
releasing and delivery functions. It also uses remote LPs for electronic delivery of messages
being backrouted.

AMPS IV has the tollowing capabilities in addition to the capabilities of AMPS I,
AMPS I1 AND AMPS 1II:
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1. Accept multipage messages ot any length prepared in DD-173 (or equivalent)
format from:

® Two local KDTs

® Light (maximum) remote KDTs

Besides composition of narrative and pro forma messages, the remote KDTs abo
may be used for message staffing, releasing and delivery functions and for requesting addi-
tional copies of messages contained in the history file.

2. Automatically accept messages for external delivery that are generated at
remote KDTs. This includes observing message precedence and handling according to
established procedures. checking to ensure that the messuge has been properly staffed.
checking for a valid release authority and logging the receipt time of the message at the
communications center.

3. Automatically distribute/deliver backrouted message copies and requested
message tile copies to the proper remote LPs (13 LPs maximum).

4. Provide the required security safeguards to ensure that remote KDTsand LPs
are cleared to handle classified messages and to ensure that only authorized personnel view
4 message.

AMPS Cost Comparisons

Table 6 lists the general types of equipment used in an AMPS dlong with the nomen-
clature of equipment approved for service use and the estimated cost of the equipment.

For comparison purposes, Tables 7 through 10 list the hardware contigurations and
estimated hardware and software costs for each media type within each of the four AMPS
levels. Only equipment costs and software development and documentation costs are
shown. Since system costs incurred outside as well as inside the communications center are
dependent on the media chosen, the costs for message composition stations are shown also.
Costs for detailed system design, assembly, installation, documentation, OPEVAL, mainte-
nance, support, training, etc., are unknown. It should be noted that these costs increase
exponentially as system complexity increases.

The estimates presented in this section do not compromise a proposal. Instead,
they are meant to serve only as a basis for comparing the relative complexities of the
different AMPS levels and the impact of the media used. Due to the increased system
complexity brought about by using electrical media, costs for electrical media are not shown
except in AMPS IV. Using magnetic or visual media in AMPS IV essentially reduces it to an
AMPS II1 level of capability.
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Equipment Type

Central processing
unit (CPU)

CPU

CPU

CPU

Keyboard display

terminal (KDT)

Paper tape reader/
punch (PTR/R)

Line printer (LP)

Cartridge magnetic
tape unit (CMTU)

Mugnetic tupe unit
(MTU)

Magnetic disk unit
(MDU)

Punched card reader
(PCR)

Optical character
reader (OCR)

Magnetic media message

verification terminal
(MMMVT)

Electrical media message

veritication terminal
(EMMVT)

Table 6. AMPS cquipment list.
Characternistics
N-bit computer with 64K of ROM!
RAM memory ¢ input;output

(1-O) ports

Lo-bit computer with 64K of ROM”
RAM memory and 7 1O ports

32-bit computer with 128K of core
memory and 1 17O controlles

32-bit computer with 208K of core
memory and 2 1/O controllers

Contains four cartridge drives

120 inches per second: tour reel-to-
reel tape drives

Contains tour drives

Smart terminal with keyboard,
display, magnetic media device,
CPU and validation software

Dumb terminal with keyboard and
display; used only with AMPS IV
due to complexity of using
electrical media
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Nomenclsture Cost

S 30K

AN AYK-14HV) 00K
ANUYK.? S50K
AN UYK-7 865K
AN/USQ-69 16K
RD-397/U 17K
TT-62HV)/UG 23K
AN/USH-26(V) 13K
RD-358 125K
RD-281/UYK 400K
20K

SOK

66K

AN/USQ-69 16K



Table 6. Continued.

Equipment Characteristics Nomenclature Cost
Magnetic media message Smart terminal with keyboard, S RUK
composition terminal display . printer, magnetic media
(MMMCT) device. CPU and editing and release

authority control software
Visual media message Electric typewriter with 10 and 12 Selectnie 1 IK
composition terminal character pitch, OCR-B fon1 and
(VMMCT) once-only polyethylene ribbon
Electrical media message Dumb terminal with keyboard, AN/USQ-09 39K
composition terminal display and line printer; used only TT-624HV)UG
(EMMCT) with AMPS 1V due to complexity

of using electrical media
Magnetic media reader 20K
(MMR)
Message reproduction 125K
and distribution system
(MRDIS)
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Table 7. AMPS I hardware and sottware costs.

EQUIPMENT TYPE, NOMENCLATURE
AND UNIT COST

MAGNETIC
MEDIA

VISUAL
MEDIA

ELECTRICAL
MEDIA

QTY

COST

QTY

COST

QTY

COST

CPU. 830K

o

30K

CPU. AN/AYK-14(V)

CPU. AN/UYK-7. $550K

CPU. AN/UYK-7, $865K

KDT. AN/USQ-69, $16K

(3]

K

(=)

32K

PTR/P. RD-397/U, $17K

17K

17K

LP, TT-624(V)/UG, 823K

23K

23K

CMTU., AN/USH-26(V). $23K

MTU. RD-358, §125K

MDU. RD-281/UYK, $400K

PCR, $20K

OCR. $50K

50K

MMMVT, $66K

66K

EMMVT, AN/USQ-69, $16K

MMMCT, $89K

(=]

178K

VMMCT. SELECTRIC 11, $§1K

4K

AN/USQ-69, EMMCT, TT-624(V)/UG, $39K

MMR. 320K

20K

MRDIS, $125K

COST SUMMARIES

BASIC SYSTEM HARDWARE

366K

156K

SOFTWARE DEVELOPMENT
AND DOCUMENTATION

200K

200K

SYSTEM DESIGN

SYSTEM ASSEMBLY

SYSTEM INTEGRATION AND TESTING

SYSTEM DOCUMENTATION

SYSTEM INSTALLATION

LIFE CYCLE SUPPORT

HARDWARE AND SOFTWARE COSTS

566K

356K

*Unknown
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Table 8. AMPS I hardwure and software costs.

LQUIPMENT TYPL. NOMENCLATURE
AND UNIT COST

MAGNETIC
MEDIA

VISUAL
MEDIA

ELECTRICAL
MEDIA

QTY COST

QTY | COST

QTY | COST

CPU. $30K

CPU, AN/AYK-14(V)

1 S 60K

1 S 60K

CPU. AN/UYK-7. S550K

CPU. AN/UYK-7. $8065K

KDT. AN/USQ-09. StoK

2 32K

PTR/P,RD-397/U". $17K

1 17K

LP. TT-624(V)/UG. 823K

1 23K

CMTU. ANJUSH-26(V). $23K

1 23K

MTU, RD-358. $125K

MDU. RD-281/UYK. $S400K

PCR. $20K

OCR. S50K

MMMVT. $66K

1 66K

EMMVT, AN/USQ-69. S16K

MMMCT, $89K

3 267K

VMMCT, SELECTRIC IL. §1K

6 6K

AN/USQ-69, EMMCT. TT-624(V)UG. S39K

MMR, S20K

1 20K

MRDIS, $125K

COST SUMMARIES

BASIC SYSTEM HARDWARE

508K

211K

SOFTWARE DEVELOPMENT
AND DOCUMENTATION

400K

400K

SYSTEM DESIGN

SYSTEM ASSEMBLY

SYSTEM INTEGRATION AND TESTING

SYSTEM DOCUMENTATION

SYSTEM INSTALLATION

LIFE CYCLE SUPPORT

HARDWARE AND SOFTWARE COSTS

908K

611K

*Unknown
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Table 9. AMPS I hardware and sottware costs.

MAGNETIC VISUAL FLECTRICAL
EQUIPMENT TYPL. NOMENCLATURL MLEDIA MEDIA MLIIA
| AND UNIT COST QTY | COST | QTY | COST | QTY | COST

CPU. $30K
CPU.AN/AYK-14(V)

| CPU. ANJUYK-7. $550K 1 S SSOK| 1 [ $50K
CPU. ANJUYK-7. $865K
KDT. AN/USQ-69, $16K 3 K[ 3 18K
PTR/P. RD-397/U. $17K 1 17K [ 17K
LP, TT-624(V)/UG. $23K I DK 23K
CMTU. AN/USH-26(V). $23K
MTU, RD-358. $125K 1 125K | | 125K
MDU. RD-281/UYK, $400K 1 400K | 1 400K
PCR. $20K I 0K |1 20K
OCR, $50K 1 SOK
MMMVT. 866K 2 132K
EMMVT. AN/USQ-69. $16K
MMMCT. $89K 6 534K
VMMCT. SELECTRIC 11, $1K 12 12K
AN/USQ-69. EMMCT. TT-624(V)/UG. S39K
MMR. $20K 2 20K [ 1 20K
MRDIS. $125K 1 125K 125K

COST SUMMARIES
BASIC SYSTEM HARDWARE 2014K 1390K
SOFTWARE DEVELOPMENT
AND DOCUMENTATION 1500K 1 S00K
SYSTEM DESIGN * *
SYSTEM ASSEMBLY x *
SYSTEM INTEGRATION AND TESTING * *
SYSTEM DOCUMENTATION * *
SYSTEM INSTALLATION * *
LIFE CYCLL SUPPORT * .
HARDWARE AND SOFTWARE COSTS 3514K 1890K
*Unknown
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Table 10. AMPS IV hardware und software costs.

MAGNETIC VISUAL ELECTRICAL
EQUIPMENT TYPLE, NOMENCLATURL MEDLA MEDIA MEDIA
AND UNIT COST QTY COST | QTY | COST [ QTY | COST
CPU. S30K
CPUAN/AYK-1HV)
CPU. AN/UYK-7, $550K
CPU. AN/UYK-7. $865K 1 $ 865K
KDT. AN/USQ-69, S16K 3 48K
PTR/P. RD-397/U. S17K 1 17K
LP, TT-624(V)/UG. S23K 6 138K
CMTU. AN/USH-26(V). 823K
MTU. RD-358. $§125K 1 125K
MDU. RD-281/UYK, $400K l 400K
PCR, 520K 1 20K
OCR. $50K
MMMVT. $66K
EMMVT, AN/USQ-69, S16K 2 32K
MMMCT. $89K
VMMCT. SELECTRIC 1I. $1K
AN/USQ-69, EMMCT. TT-624(V)/UG, S39K 8 312K
MMR. $20K 1 20K
MRDIS, $125K
COST SUMMARIES
BASIC SYSTEM HARDWARE 1977K
SOFTWARE DEVELOPMENT
AND DOCUMENTATION 3000K
SYSTEM DESIGN *
SYSTEM ASSEMBLY *
SYSTEM INTEGRATION AND TESTING *
SYSTEM DOCUMENTATION *
SYSTEM INSTALLATION *
LIFE CYCLE SUPPORT *
HARDWARE AND SOFTWARE COSTS 4977K
*Unknown
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MESSAGE PREPARATION SYSTEM EVALUATION

The message preparation system rating criteria gave a basis tor evaluating different
system and media approaches. This section deals with analyzing cach system and media
approach with respect to those criteria. For case of discussion, the performance levels of
message preparation systems are discussed separately in the following paragraphs.

AMPS I Evaluation

requirements although it also could be used eftectively on a large ship with heavy outgoing

message loads. It would automate the preparation of ACP 126 (modified) format messages

tor transmission to NAVCOMPARS. It would have no ACP 126, ACP 127 or JANAP |28 ‘

capability., nor wouid it have magnetic storage for history or journal files. The message out- ‘

put would be either on paper tape or directly to a transmission system such as NAVMACS, |

Even at this capability level. it is expected to handle 80 to 90 percent of the outgoing ‘
|
|

{
An AMPS I would be suitable tor a ship with low to moderate outgoing message (
{

message requirements of its target platform.

Of all the functions involved in generating, staffing and preparing an outgoing
message for transmission, automation ot the message preparation tfunction provides the ‘
greatest improvement in communications center efficiency and the greatest decrease in :
writer-to-reader times. A drastic reduction in message preparation time and errors occurs
when message parameter validation, formatting, tape cutting, proofreading and correcting are
cither automated or eliminated. Tape cutting (retyping of the message), proofreading and
correcting are all redundant steps since these were also done before the message was deliv-
cred to the communications center. Another benefit of automatic message preparation is
the reduction ot personnel and skill level requirements within the communications center.
Even with these reductions the communications center maintains the capability to handle
a large increase in the number of outgoing messages with no increase and little or no backlog
of messages. Operational data documenting the benefits of automatic message preparation
are contained in References 1 and 3.

Performance/Cost

AMPS [, being a relatively moderate performance candidate. must have a corre-
spondingly low cost to justify its use. In this case, the magnetic and ¢lectrical media based
systems are at a severe disadvantage because they require expensive remotely located
message preparation terminals. Page media using OCRs can be implemented using low cost
electric ty;ewriters. Performancewise, a major advantage of magnetic and electrical media
based systems is their editing capability. But this capability is not cheap. With the addition
of memory to an electric typewriter. the editing capability can be achieved for page media
at a much lower cost than distributed display terminal or magnetic card/tape/disk terminals.
A major advantage of networked smart terminals is their capability for speed-of-light
delivery. Using one or two remote terminals for the composition and delivery of high
precedence messages becomes cost etfective tor most ships if all review. approval and release
functions are done at the composition terminal and if the terminal is located in secure
spaces where only authorized personnel are permitted to view classified messages. Essentially,
the remote terminal is just another means of inputting messages into AMPS which is located
in the communications center. A remote terminal used in this manner provides the ship's
comimander with a near real-time message generation and delivery capability for record
communications.
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From the standpoint of basic cost, page media is the best choice for AMPS [ In
conjunction with a single remotely located video message composition and entry terminal,
it yields a high level of performance at a reasonable cost.

Impact

The impact of systems based on magncetic media upon the present message composi-
tion and preparation process would be significant. This mainly is due to the tact that the
media are not readable by humans and require many reading terminals. These terminals must
be documented and supported. Schools to train maintenance personnel would have to be
developed, not only for the message preparation system, but also for the remote message
composition and review stations. As discussed in the previous section. security procedures
to deal with the storage and reuse of the magnetic media would have to be tormulated and
promulgated. The impact of these could be significant upon ships operations.

Magnetic, electrical and, to a lesser extent, page media would have a beneficial
impact upon the data integrity problems of the present message process. This is due to the
inherent machine readability of the media. No human translation is required to change the
typewritten message into an electrical signal for broadcast over a radio or landline. Thus.
whatever is typed is going to go out as is, with no chance of an inadvertent human error in
preparing the message.

Page media would have the most bencficial impact upon operator training, as it
require the simplest equipment suite and the least change in present communications
center procedures. The main benefit here would be in the area of reduced need for paper
tape preparers. For clectrical and magncetic media, this would be offsct largely by the
operator and maintenance personnel and training required.

Ease of Development

As far as ease of development is concerned, none of the proposed capabilities of
AMPS [ would be a technical risk. The technology to implement them exists and is state-
of-art. The OCR based system would be easicr as it requires less basic hardware for a given
performance level. A commercial OCR could have to be certified for shipboard use or
militarized as none exists now. This is also a problem with respect to magnetic media as
the present military inventory of service approved magnetic media units is limited and
expensive.

AMPS II Evaluation

An AMPS Il would be suitable for a medium to large ship with moderate to heavy
outgoing message requirements in a variety of formats. [t would handle narrative traffic in
ACP 126, ACP 126 (modified), ACP 127 and JANAP 128 formats. In excess of 90 percent
of the outgoing message requirements could be handled by this type of system with little or
no manual intervention. The primary limitations on this level of system are that it does not
handle data pattern traffic nor does it automatically handle messages requiring sectioning
or segmenting. These can be handled semi-automatically using minimal manual intervention.
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Performance/Cost

SMPD 11 is a relatively high pertcrmance system that can stidl vield o very high
performance-to-cost ratio. As in the case vith AMPS [ page media would be by fur the
least expensive media to use as the primar, input. Magnetic and clectrical media require
expensive terminals outside of the communications center. putting them at a severe cost
disadvantage. These media would be cost competitive it cach terminal could be procured
tor S5K or less. Considering the present cost of relatively unsophisticated mihitarized ADP
equipment (e.g., AN/UYK-20 mini-computer, SOOK: AN USH-26 cartridge magnetic tape
unit, $23K: AN/USQ-69 keyboard video display . STOK, eteo), it is highly unlikely that any
sophisticated terminal could be procured for less than S30K cach. The cost could be as
much as $100K each. Page media require only the electric typewriters currently used on
most ships.

Impact

The impact of this type of system would be much the same as tor AMPS 1
Beneficial impacts would include drastically reduced message preparation time and reduced
personnel requirements. Page media would have the least negative impact as they require
only a slight modification of existing procedurcs. Magnetic and clectrical media would have
a heavy impact as they require a revamping of existing procedures. As clectrical wid mag-
netic media require more hurdware, their maintenance cost would be higher than page
media. Security procedures to ensure no compromise ot classitied information would be
much more difficult than for page media.

Ease of Development

Technology exists to implement an AMPS 1. There are no significant areas that are
stumbling blocks to fielding such a system. Electrical and magnetic media based systems
would. however, require the development of a remote terminal or terminal multiplexer.
Page media would require the militarization ot an OCR for shipboard use.

AMPS 11l Evaluation

An AMPS [II would be a high performance system suitable only tor a large ship with
heavy outgoing message requirements. It would handle all traftic that an AMPS 11 could
handle. plus be able to handle data pattern traffic. pro forma message generation and auto-
matically section or segment messages. In short, it would do ¢verything but automate the
backrouting. review and release functions. For all practical purposes. such a system cauld
handle all of the expected outgoing traffic.

Performance/Cost

AMPS LI would be a high performance. high cost system. Its ratio of performance/
cost would not be as great as that of AMPS II, as it handles only an additional 10 percent of
the message traffic, while its cost would be far greater than AMPS 1. As one considers systems
of higher and higher cost. the choice of media becomes less and less a significant factor. An
extra $200.000 added to a $1.000.000 system is not nearly as great as $200,000 added to a
$100.000 system. However, even for AMPS IlI, page media would still be less expensive on
both an initial procurement and life cycle cost basis.
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Impact

The impact of AMPS HI would be much the same as AMPS 11, Its beneficial impact
would be slightly higher due to its greater capability. Its negative impact would be mini-
mized by the use of page mediy instead of magnetic or electrical media.

Ease of Development

The technology exists for developing an AMPS 11, but the task would not be an
casy one. The processing power required would necessitate using an AN'UYK-7 computer or
possibly networked AN/UYK-20 minicomputers. The task of developing the software to
handle the sophisticated message processing requirements ot an AMPS HI would be a multi-
million dollar and multiyear effort. Networking minicomputers would be less expensive
with respect to hardware cost, but would complicate the required software, making it harder
to develop.

AMPS 1V Evaluation

An AMPS 1V would have all the capability of an AMPS I plus automate the back-
routing, review and release functions. This would be a highly capable system that essentially
would automate totally the communications center outgoing message process. [t would be
practical only for large ship applications wher: its capabilities were felt to be essential.

Performance/Cost

Even taking into consideration the high performance capabilities of an AMPS IV,
its cost would be correspondingly high and give it the lowest performance/cost ratio. The
additional capabilities of this system over those of AMPS II or AMPS III are high cost items.
At this stage the media essentially are electrical, although magnetic and page media could
also be used. A system of this level of complexity would be much more reasonable if it
were a subsystem of a much larger system that would control all facets of a ship’s oper-
ations: in other words. a fully automated ship. As a stand-alonc system it is too expensive.

Impact

The administrative and operational changes required by this level of system would
be significant. Operator and maintenance personnel training would be most costly for this
level. The security procedures necessary to ensure the integrity of classified data displayed
at remote terminals would have a serious impact on normal day-to-day operations. Displays
would have to be shiclded electronically as well as from inadvertent visual disclosure. The
message composition review terminals would be integral parts of the ship’s operations and
would require the officers to report to their terminals at designated intervals to clear out any
pending messages. By their very nature, the terminals would be complicated to operate and
would require the officers and ern!isted personnel to have extensive training to use them effec-
tively. Also. due to the large amount of electronic equipment required for an AMPS IV, the
lifecycle maintenance costs are hard to estimate, but would likely require several maintenance
technicians.

Ease of Development

An AMPS 1V, with its very sophisticated capabilities, would be moderately risky to
develop. The ramifications of the use of this type of systen arc widespread and affect many
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tucets of ships operations. A great deal of system development time and money would have
to be spent on the quality assurance of such a system to ensure that it would work as adver-
tized and be accepted by the operational community as an asset rather than a lability. Far
too often. systems have been touted as the “greatest thing since steam and cheap too.” only
to be found to fall far short of goals and requirements by the time they reach the OPEVAL

stage.

CONCLUSIONS AND RECOMMENDATIONS

Automating or semi-automating the message composition and preparation process is
not simple. In this age of limited budgets, the Navy must concentrate on maintaining a lean.
effective fighting force on a minimal amount of money. Cost effectiveness is more impor-
tant now than ever. and any high cost system comes under very close scrutiny, irrespective
of its performance capabilitics. In this atmosphere it is not possible to recommend the
development of either an AMPS I or AMPS IV. The cost is too high and the relative im-
provement over an AMPS 11 is marginal at best. The Navy would be better off to push for
the development of a relatively inexpensive AMPS If or AMPS 1 that would yield a signit-
icant increase in capability over the present manual system at a relatively modest cost.

Among the media choices available, page media in conjunction with an OCR is
clearly the most reasonable choice based on its low cost alone. The fact that it also causes
minimal impact upon the present manual systcin, while still allowing the automation of the
most time and personnel-consuming functions of the typical ship’s communications center.
makes 1t a clear favorite. OCR technology is now at the stage where page media can scerious-
lv challenge magnetic media in the domain of machine readability, and greatly improve the
present system based on reading by humans. This is done without reducing the intformation
to a form that is unreadable by the human eye.
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. INA INA [ INA iNA NA INA INA INA Yo Yo
L LT} INA l INA [CTY a LTy A Y Yo N
Yo | ves na L Vves IR TN ' Progammable INA Yo Yo .
Yo Yn l NA ! Yo Yo "N ¥ NA You Yo r
, Ya WA (Yo | Yo Yo NA NA Yo Ya ¢
WA WA L INA ™A [ Yo INA INA INA LT}
" Ye Yos LT Yo ™ Yo Programmable INA Yo Yn
Yes Yo | INA Ye - LT} NA INA Yo P Yl
No NA " ina " INA % Yu NA ™A Yes iNA
, Ve Y Ty Yo . Yu L na 184 Yo Yo
! Yo INA INA iNA Ll ! INA INA Yo iNA
LYY na INA INA as INA | Programmabis INA INA INA
R ;
i i :
NA I na NA " A s INA w\ Programmabie NA A e
i
!INA L I 1NA | INA T INA ; INA iNA Yu ‘ INA
Scroll up [ Serell up | INA nA g 2 down INA | Progremmable INA INA Up or down
INA | INA INA LT ‘na ( INA LT [LTY A ‘ Proprammenie
1A | A LT} T Na INA LT} INA INA Progrommatte
NA T i ina LA 4 MA A NA INA nA
n [T INA | ves Yo ’ ™ Yo NA Yo Y
‘ Yo Yo NA ‘ AL Tn | ves Yo INA Yo Yo
Ve iNA InA L A ‘ INA INA INA INA INA
INA NA NA INA INA [ INA NA INA INA NA
A (LT L1} A LT3 VA Proprammable INA INA INA
nA nA INA A Yo tNA NA INA NA Yo
nA INA INA INA Yoy INA INA INA INA Yo
INA na INA INA . INA INA INA iNA WA A
i
ns-212-¢ R$-232-C MIL-STD-180C AS-232-C RS 232.C ns-232 AS-232-C nA RS-232-8 RS-232-C p
vop 20 o0 90 g cutrent I R$-232-C fAs-422 R$-232-C 2078 ma corront lonp
! | Curront loop optionsl
PO.200, | 50,7510, 1345, 150, 200. | 170 Sené ta 78 0K Boud 158 10 19.200 Sowd 116,150, 300. 600, 1200 } 5 ta 9600 Beud 0 1o 2408 Bawd Socd dutn wp to IBAK | 50 te 39,400 Doud 110, 200, $00, 1208, Up te 5880 Daud
L2008, | 000, 900, 1200, 1008, 2000, | (14 rotew) 2400, 4900, 9800 Boud Boud Specwal porsitel. | gorsei, 20,008 char 2400, 4500, 9530,
[ 2 2000, 4008, 7290, 9500 bty w19 10,000 chersctor/ | geters pos sacond 19,200 Band
' por meond -
Yo inA A INA Yo Yo INA NA nA Yu
e na A Yo Yo nA INA A nA Yu
Yo L) A AL Yo INA INA INA A Y
Yo INA INA Yo Yu NA INA INA INA Ya
A NA L] na LTS (L) "A L 1Y ina nA
. WA A A Ym [ Ty— NA WA INA NA NA -2
ina INA WNL-STD-108C NA nA A A WA INA INA
WNL-STD-810 Drip Tart
MIL-STD-481 Naties )
ML-STD-S19C Shoek Temt
00N Vitretion
o _‘}_
r . — —_— A I - _ -1 . U —— R
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g aeve bev pogrem = bem Son ot pogar B snd o open ‘e et g " Cr s e ‘e
1n vpe oty s nderime [ ovare e ot Brme iy Boah g sasertae o bty L] Rt & catwine &t ing o ae s Y] 'Y -«
‘v o
» ’ - Tos L] na o Y - Y
» D e L1 EY) tag 4 i Y
b
M St dpievt igha o wes ga CRT Y Lneon CRT 184 L Cghn N I .
» [T ' L1 A M A
e e wrame G4W rote | W 60 woru LL] ‘A [T 60 werr; W s e [T .
stomaes type 0g P4 “ ’e N LU X " va N
. [ — TA70 inem Ty L1} A L1 LTS 000 pare LYY wa “
6 Erom s e of ke . e i~ ~a Yo wa - ~
«Q Erane ta ond of poge Tn v nNA LY} T Yy ™a “wa
'a)'  Cherscim estete na " v ™ " Ym CYm voo . o
" Lee deen wa Yo Yo Ym ™ Yoo n ‘o
“ Cioer mroen A Ym RA INA LY Yo o .
4 Oherscter sverents e INA LT NA na LT LY “a
@ Chornctor st LT} Yo Yo n Yo tn N ‘.
“ Lonn vasert R 1Y ALY Yn INA Yo ALY e n
- Becuspace NA Ym Ina N *n Yo n No
S8 Ferwers wh ~e Yo Y Yo e ‘e ves
(1] Baeckwar d 150 LY Yo INA A\ e LT Yo
82 Adurt pecs sad 1100 suTometicalty NA InA iNa INA [LT) INA N2 N
when cherscton. werds, be
rontonces s added o dubetod
—erd winyi
83 Autemsticaity chonge papag whon A LT} INA A NA INA L¥Y Y]
séeem w deistiens e mode
o Ciase unprotactog gt A ALY INA A AL N “a LY .
5 Scroll up o down op Mode Up o1 gown A INA INA 0 01 down NA St up -
5. Avdibie sl for ond of e Yo 1NA INA INg INA LT Na ~a
LS1 Audible serm fec ond ol poge LYY LY LTy LYY T A Na wa N
lsa' Autemetc papag na nA A Ina INA T N na \
| 58 Protected bt (p¢ogrammable) [LTY Ym T iLTY e Yoy Yo o ~
88| Cunor contrel trom heybend Yo Yo INA Yo e e re ‘n
[}l Lina number duaplay NA LT} A ~a INA NA N e .
§2]  Colmn mumber dupiey INA INA NA A INA iNA NA A B
€3] Work sarch for doiete or replecs INA INA INA A ina INA " na N
- Nent page INA ¥m iINA INA INA Yes LT} [LT) N
[11 Provious pege 1A I Yo | INA INA INA Yn Na INA N
0 Fustpem A | ina N na inA o "4 ina .
S S B . . .
Commyaauen (suactice sod Cosual [
61| Type mtertace R$-232 ¢ AS-232-C INA INA RS 232 RS 232 RS 232 C RS 232 ¢ -
20 ma current loop of 20 ma curtent 20 ma cuereat ioop 20 ac 60 g current lgop 20 o0 60 me cucrent igop
80 ma current loop .
“ Tronwmumen ratm 15,110,150, 300 $00. 1200. | 50 - 3600 Baud (15 ten; 1 805 to 56 Kupbeud 18 200 100 600 1200 110 150 308 1200 2400 50 15 110 1345 150 200 50 7% 110 1345 150 300
1800, 24004300, 960¢ Bauy i 2400 4800 9630 Baud 4800 9600 Baud 300 600 1200 1600 2400 600 900 1200 1600 2600 4
rste selectable 150G 4800 7200 9600 3600 4800 7200 9600 bets
! 19 200 5y pon wecone oo racane
#) Tresswaewen medm
n cheracter ot § e Yo Ya CINA ina INA NA NA Yo N
n tine o1 & time Yu INA INA j INa INA HELTY LT | No 5
n futl mromn at o tune Yo INA INA LT NA i INA Yo Yn 5
n portul sromn o1 ¢ tene A INA INA NA A " ina Yo Ya A
" muttiple pages 5t o tume INA INA A [ LT3 INA [ ma A INA LH
% polling INA INA INA | A Yo | ma Optionet INA a:
T8 Mertary Spesrtusvons INA INA INA A A T T T T Twa T T a-
f
|
.—- + e e
Prymcal Ownonsons
n Depth 2334 -1 NA un b ns un ! 16 n
n Width " 1717 INA 25 a2 18 19 A2 B
n Hought 1212 18 INA (24 1.5 135 13 k] S
N Weght ke INA 1A LY 50 1t im INA ¥ "
Power Roguiroments . T‘ -
n Veluge (sc} INA INA INA INA 1SV 15+ 10% - 20% 90 to 150 \ INA 104
Q] Currem INA INA ! INA INA nA INA INA NA IN:
B Froqueney INA INA INA INA 68 Norz 60 Hertz 5 or 60 Herz i NA . 60
L] P INA INA INA A INA INA INA INA (L
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8200 cherters ep T
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NA na A na ~a ma nA A ‘- ‘.
] NA . INA A NA LL [LTY LT ‘NA AL} AL
‘ Yo T na o e L] * o emmaite ~a Yo Tor
Yo A\ INA m t. L1} o Yo e
Yu nA Yo o Yo wa ‘e ‘e
\ INA INA INA INA ~ M InA N L1
AL Yo iNA " . A P oy emmeiee (Y ("
' Yo " Ve NA e . A iNA - ver
\ No iNA N2 A A e INA Yo 1Y)
\. Yo Yes INA Yo n LY} i) e
Yn nA INA oy na "A . N2
INA Ina NA INA tNA Progrommeme NA LT
INA NA A wa 8 INA P op smmebu NA nA na
INA INA INA INA \- INA INA LYY sy N
Scroll up Scrolt wp INA INA L towe INA Mogammatie iNA INA UB o Sewn
| ina INA Na INA [ INA INA A ina og ammenie
LT INA INA ina Nz INA INA %A INA » o emmete
N8 INA NA iNA 2 na N N NA NA
Yo A LYY You " A Yo iNA Y 1
Yo e LTS Yer I Yo Yo A '™ ™
Yo Ina INA INA NI INA L1 LT INA INA
INA INA INA iNA : Na iNA INA NA INA
na : INA ! na INA B INA Pogeammabie A NA Na
A 1 LT} INA | Na " INA INA A INA Yo
‘ (L1} . INA | IN& LT v INA INA INA INA AL
| 1Na 1 INA J INA iNA N2 i INA , NA l INA T OINA l L1}
o T o T 1 | f : - - [ S Al "‘
RS-232.C : RS-232-€ | ML STD 108C RS 232 ¢ A§ L RS-237 As 202-C INA ‘RS20 RS 232 ¢C
nop ' 28 or 60 ma curremt 100p . RS-212.C RS-422 RS-232.C 2088 ma curtont l0op |
: ) ! Cusront lsap ptvenel
150200 | 50.75,110.1345 150.300. | 110 Beud to 76 8K Beud . 150 10 19.200 Baud {110 150 200 600 1200 !5 :: 9600 Baud 50 to 2400 Baud * Sersed duta up 1o JBAK 50 10 3 400 Beud 110 300 600, 1200 Up to 9608 Bewd
200, ‘ 608,900, 1200 1800, 2490, (14 raten) | 2400 4800 9600 Beue Baud. Specuat panlel. ' garal 20 006 chas 2400 4300 9600 '
9600 38004300 7200, 9604 bets , ! * up to 10,000 chavactsr - acters per wrund 19.200 Beud
nd 1 pes sacond : i 3 porotiel
Yu | INA INa INA Yo ‘ Yo INA INA INA Yo
No | va INA Yn ve S INA | INA na INA Yo
Yes ! WA A Yo Yo " v ‘ NA A NA Yo ‘
Yo INA INA Yo Yer INA MR INA INA Yo
" A | s INA INA Na | INA " ina LT INA (LT
L INA WA | NA . Yu __ Derone L | N8 INA NA e )
1A INA MIL-STD-100C | A N8 INA I na NA | INA LT
; MIL-STD-810 Drip Test | " i i
MIL-ST0-451 Notce 1 ! . i
‘ MIL-STO-810C Shock Test | ! ! j ; . &
! MILE 5008 Vibavor | I i : |
‘ ! | | :
i — 1 4 } r -
[ N i [}
L 514" u 2528 "w %" e -
" HE 0177 nn " 2 | e "
17" 1597 17 18 18" 1 BT "w
3540 751 S0 e 401 L JCY INA NA
INA 105-125 115 <10V 115 VAL, 230 optione! | Hsy 18V 1501 230V INA INA INA
INA INA INA INA INA INA INA INA INA
INA 60 Hertz 50-60 Horuz, 400 Hovtr opt. | 80 Mertz, 50 Hertz optionet | B0 Herwr 80 Hovtr 50 Her INA INA INA
(LT} INA INA L) INA INA INA INA INA INA
INA % 20 INA 7% 200 Max INA INA INA INA
FCusec ST Ced0C -2 Ctb8 C INA INA INA INA A INA INA
%10 88% Gte 95 Up to 95% INA INA INA INA A INA INA
nA W CaMmc A Cmeta C INA NA (L1} INA INA A INA
INA INA INA INA INA INA INA NA INA INA
NA INA Upte 78.000 1r. INA INA INA INA A A tNA
INA INA INA INA NA iNA INA INA INA NA
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D1 Mamatacruee Qatel Cary Preksns Eimer Dous System SORDL T Svimetcs Gonecw Corp WSL Dmad  Symtematacs Gomrs Covp Tons Loy

Quipmet ' caciudos sas Nagpr $ru $1ow

$199%
21 pondobe memery Te B4R Bytey

"t kogid" —— - e e e — . .
i o Y Ye Yn Yo Ve Yo Yo
1 ] AL ! Yes Neo Yes Yos Yo Yo
N, Cunser contral keypad Yn | Yes Yoy Yn L Ye ™ A\
[ 81 Gunerm purgene tuncrion veys Yn Yo . Ye | No | o vos na
tuses detined,
10| Earven INA | veu Yoy | Yo ves Yo
1| TV reydant INA 1 ina | No [ ' no '
7] Key modes A INA | ina lina LT LT INA
1 Cotachabie byboms Yo “o fve ‘ No Yo ve *o
14| Ropeeton tems INA ! Ye LT nA e e ™
1% N bey roliovet INA ‘ INA | Yes INA i INA Yes 1.1Y
I Keyloch smteh INA INA " iNa INA iNR NA e
(0] Lgpwdurs Yo L Ys L Ye na A
7T Draplay Copabibty : 1 T T T m e R
Al ] Non giare wreen Yo Yes \Y Yer Yo (A INA
18] Character st "z 120 ASCH 127 ASCH ' 96 ASCH 128 ASTH B4 uppes cate Homen % ASCH
% Tdtscreen No ' Mo Yo No LT LU No
n i Swwel scroen No | Mo Yo No No Ne L
‘72 Programmaiie brightnes Yos ' Yo Yo Yes Yer INA Ye
|23 Ne of leweh Two Two ! Two : Two Two INA Two
8] Nember ot e n n ) T 2 2 n
125  Chorsctans pet Ime ] "0 ] 0 I 5 " ”° )
[28]  Reverse video tpomammabie) Yo Yo : INA ! ina | wa Yo Ye
[27]  Sabing iproprammonie) Yo Yo ™ L ina | vo NA Yo ,
i Scrwenuze 1 dagonal 12” dragonsl 534 x101:4" 12 duagonsl 127 duganal 57010 17 diagonsi .
28] Nan dnpisy tei6 tor meunty A Yeos 1NA LYY & Yes LT} ‘ 1NA \
0] Color dspioy capabihity INA None INA | Wone " None Wone None \
n Curver . .
» control (hey. program ot doth) Koy Key and program Key } Key and program Key and program Xey Key
n rype (blinking, underticie INA Revers mage biock teverse video | biock INA © Blinking underhine INA 8
reverss yulep otc . '
M addremable INA Yo Yes Yes Yes . INA Y |
35( Dot Matns for charscters Ix9 $x12 N (TR} [T ] Tx8 1h 8 »
210,18 =16 etc)
3% Status drsplays (hghts ot ne on CRT} INA CAT weroew on commond snd Ights | Lights INA Lights and CRT : INA A o
M| Fucke t . |
n Tetewsh screen date rute A Powsriine requency 60 frames/second 60 Herts 50 heldusecond | 50 Mewtz i NA 1
) photphor type (e g P4} INA P4 INA | ina P4 lea NA o
L Memary wze for duploy INA nA 1920 chasacters standard | INA INA INA J INA B
up ta 5760 aptignal |
Compote and Eddt Features - — ¢ - .
1| Erser 1o end of line INA INA Yes Yes INA [NLT na .
42 Ereae 10 end of poge A INA INA Yer Yo INA INA v
LX) Charscter dotete iNA Yo Yes INA Yes Yer Yo v
4| Line detere INA Yo Yo Yes Yer Yeu Yes v
45 Cleer wroen INA Yo Yes Yus NA | Yes Yos '
4|  Chorscter overwrrte INA INA INA INA INA INA Yes )
47, Cherscter inmrt INA Yo Yo LT Yos Yes Yes
“ Line insert INA Yes Yer INA Yes Ye \Z}
o Backiesr NA NA No INA INA Yes NA ,
7Y [ T LT3 Yu Yes Yes Yes Yes INA
51 Backwerd tab INA Yes No INA Yes INA INA
52 Adpt space sd line sutomatically when | INA INA Yes INA INA XA INA .
characters, words, or sentences are
sdded or deieted. (word wrag)
53| Autometicatty change poging when INA INA INA INA INA INA INA a
additions or deletions are made '
84| Clowr wnpromctod dots INA Yes INA INA INA INA INA "
% Seralt op ot down INA Serolt up Up ar down iNA NA INA Up o1 dowm "
% Avdible slacm for and of line INA INA iNA INA iNA INA INA L
57 Avdible slorm fer end of poge INA INA INA INA INA (NA iNA i o
s8] Astematic pegins INA INA INA INA INA INA INA i
£7] Protected fiekds (pragrammable) INA You Yo Yes Yor INA Yo M
v Cunet contrel rom Reybeerd INA Yes Yo Yes Yos Yes Yo "
81| Line nomber displey iNA NA INA INA INA INA INA "
[ *] Column numbes displey INA INA INA INA INA INA 1NA t
Q9 Word merch ter delew or replace INA NA INA INA INA INA INA "
“ Next page INA INA INA INA INA Yus iNA "
" Proviow poge NA NA A NA INA Yes INA "
W] Fustpep INA INA A INA INA INA INA "
Communication Interface snd Control
[ 1) Type interfose INA R$232¢ INA RS-232.C RS-232-C; 20ma current loop optionsl RS-232 RS232C R
MIL ST 180C MIL STD-184C optronsl 20ma cutrent loop C
MILSTD-188C 100 WL STO-188-190 vptionat
MILSTD-188-114 sptronal
[ ] Tronsmission retes INA 75, 119, 200, 200, §00, 1200, 118 ta 2400 Boud 7510 19.200 bps, | 110, 150, 300, 600, 1200, 2400, 110, 150, 300, 1200, 2400. 110 to 500 bits/meond Sl
1806, 2000, 4000, 1200, woritch salectable 4300, 9500 Bond 430, 9800 Saud
9000 Boud
0|  Tronemision medes
» horantar ot » tme A NA Yo Yo Ya INA You v
n e ot o time INA Yo Yo Optienst Yo INA Yo v
n foll seroen ot o time NA Y Yo Optional Yo L1 A\ Y
n portiol sereen 8t 3 time INA INA INA INA Yo INA INA v
” matipie pagse 2t s time INA INA A INA A NA Yos "
n oty »A INA Optionat A Optionel A You v
7| Mvry Spveihessions A A A NA A MILSTD-108C wa [
WL STD-108-100
MLETD- 188114
A _ o —_ - -




I3 T “ o T ' © T u o " -
| TEC Incarpararee Teatrome T Rrsacch inc towrn O Teierype Cors I Team lmstismests . Toam lostruments  ves acorperied Weat cobe s e
Mot 70 4051 - i_v_j#io]i’—"' ’ © ] e sere . t 9'171 ~ o 7:'?;{7: o : i.»-f@ ;rq;; %4 sevionry ‘ PCS  Qgroan 604 g0 4 wo ~ioben
INA $7500 te $3800 INA 31560 T INA INA LT LY} LY
memary 1o BAN bytes Graphs Eupandable memory Memory cupanven
P | o . e . % . \ ‘e 12K syt - o N .
Yu Yo e D e Yo Yo Ye Te "
e e | Opronas i mo ‘e e e e v
INA No ! gprional (™ Yes Yos Yn wa .
; L Yo : Optionsi Mo | Yo INA AL Yo i
! Yo Yoes ; Cptronsl Yo Yo ' A\ Yes Yo v
NA No [ ina INA INA INA na NA .
1 NA Yos | INA Yo LT e wa e A
Yo No i Oprionsl LY ' ¥Ym INA Yeu Ne ve.
! Yes Yes Ye INA Ye Yo NA ma ™
Yo INA INA INA Yo Y A NA wa
Na INA INA INA INA Yo Yos nA WA
INA INA No . INA INA INA L) nA InA
I e - - ool ———— ¥ L L NA L S
e A Dye Yes NA A Ye " ima N8
126 ASCH 128 ASCII . INA 128 ASCH | 12sasco INA 6 ASCH [ 129
Yeu No No ' Yes . Ne No No N no
Yo No No < No J No | Wo no [ %o
. ¥m INA Yes Optonsl Yo ! Yo ve a ™
INA INA Twe ; Two [ Two Two Two ~A Ten
2 3 H ‘u L i n ] %
g w0 n "0 ) ) ) ) ‘ "
| Yo INA Yoo [ Yes ,‘ iNA | INA INA ; Ya
lves INA Yer LT I Yeu Lve e Ve
9 112" dgonsi [T 12 diagonal | 13" digonal 12 diagonsl | 14 diagonat 15 disganal 15" g
’ | Yo INA LT | ina I NA INA ve NA
I | Wane None None " Mone ( None Green phosghor White ween optional None
LTS INA Key ond program Key Key Key and program Key and progiam Kev and progom ‘ Koy
' Biinking underline blinking block | INA INA Reverse video : Bhnking Undethne 8hna o non bhink INA A
| nA INA Yo INA ‘\ INA Yer Yes LT} 1A
‘ ;l.m INA INA 729 “5-7 128 sal na Wt
' , CRT INA Lgats INA Laghts Lue on CRY CRY for wHt trsty na nA
| INA INA INA 60 times'second 50 or 60 umev/second | INA 50 Herts InA | ety
] 2] INA INA INA INA INA LT LT L ra
| Two pages INA 3840 characters, 72 tines, B0 characters pet hine | INA INA 7% 1o 4K -a L mA
11360 chacacters optional [ i
' e —— — — - —t— - - —_—— —_— t '
: | Yes nA Yo NA INA NA NA | ma . INA
Yo INA You INA INA INA INA [ 7Y INA
Yu Yoy Yo Yo Yo INA } Yo Yo INA
’ Yo NA Yo ves INA INA {' INA [ ve ina
‘ INA INA Yo Yo INA Yer Yes Yes i ma
na INA INA INA INA INA ‘ INA A U ina
' Yes Yos Yes Yes Yes INA ; Ya Yo INA
y Yes Yes Yo 1 INA INA T TS A
INA Yes INA INA A3 Yot } Yes Yo [T
| Yos Yes Yes Yes Yot Yes Yo | A Yes
» Yes Yes Yes INA INA Yo Yo } A Yo
INA Yos INA INA INA INA A | Ina T
INA INA INA INA INA INA NA InA P OINA
INA INA INA Yes INA INA 1A nA ‘ INA
INA INA INA Up or down INA INA INA ‘ InA "t
, INA INA Yo INA INA INA INA LYY nA
INA INA INA INA INA LT} T A "
' INA INA INA INA INA INA A nA nA
Yeu INA Yo Yes Yo Yo Yeu A ma
INA INA Yos Yo Yo Yes Ye nA Yn
INA NA INA INA INA INA NA InA -a
INA INA INA INA INA INA INA A ma
INA Yes INA INA INA INA NA . IMA -
INA INA Yes INA INA INA INA ! INA mA
INA INA Yos INA INA INA LT A -A
INA INA INA INA INA INA INA L wa
RS.232.C IEEE 4681975 GP1B RS-232.C RS-232 INA RS-232.Coptionat | INA NA [-%5-14
It loop Corrent lnop 1T RS-232 eptien 01 current loop sphenst 20/80ma current toop RSAZ/M
)
| bita/second 50 to 9600 Boue 118 to 2008 Bawd 89,76, 110, 134.5, 150, 300, 600 118, 150, 300, 600, 1204, INA Selectabie to Setectable from 300 te 19,200 hyn Yy e 182
1200, 1008, 2008, 2. 3600, 2408, 4508 bits per scond 9600 Bovd
7200, 9000, 19,208 Beud
Yo INA Yo Yes INA INA INA INA mA
Yo InA Yos 1NA INA NA INA NA A
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Yo INA INA NA INA A INA Yo ;&
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INA INA NA INA INA WA INA INA
Yo Yo Yu A Yu Yu INA INA
| Yo Yes INA INA A Yo iNA Yes
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r Yo Yo Yes Y& Yes NA Yes LY
‘) Yo A A Yo Yo ~ Yes Yes
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54  Cleas unpratmcted doun INA [ vn | INA INA | INA INA INA
551 Scroll up or down INA | Scratt up | Up o down LT i na wa Up ot down
561 Andbie sleem for end ot hine INA NA I INA INA [T NA | Ina
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>_lﬂ—A iNA NA NA - INA INA INA " na ] INA
!
i
— - — — — 1 ———
2" 22" HE 254" INA " [ n~
w 15.718" 1557 " INA 7" e
" 17.28" 128" 18%” INA 17 L)
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nA INA INA INA 2% 10 95% INA % to 95% INA Wre 1%
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S | Quubie wded oplionsl RERE LY
T
7. Duta taemat on medrm tBM 31740 i ANSI phaw encoded 1 1BM 3741 42 TTvacans 2wt 2B cnaactey Madifed 18 Type Toaen teimat 2 BM 3737 et N At cengerd
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1 i
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dats transter 80 1 smarch .
— — - - i —— ——— — E— PR - . --
16} Selt Test Mode Yes No INA INA INA A
- —— S -
Operator Conteols and Indicators '
171 Power on.oft switch Yes Yes | No Yo INA ves na
] Operating mode switch No Yes ’ Yes Yoy INA INA 188
19 Keyloch swatch icontrols puwer or No No No iNA | 1NA A INA
operating controfs) {
R U e o [
Suze of Magnetsc Medium 10 be used by INA
Magnetrc Device '
n Dusmatar § 14" Diskette 514 514 dukern © 925 diskette 518 dihete 3
21 Thickness (N/A) NA I NA CNA NA A
L] P NA Na N A
|22]  tenm [L7Y) NA jua Ina XA ¥ a
73] W IN/A} NA J Na '
4 —~+— - —t .
" Data Inputs Qutput Intertace and Controt 1
Type intertace
u RS.231C Yes Yes INA RS 232 INA NA wa
» NTOS sow INA No ‘ :
» NTOS tast INA No ! '
n ANEW INA No ! '
n ML STD 1880 C INA No ) ?
] MILSTD 180114 NA No | !
0 MiL STD.188100 na No ‘
n Cuerent Loop INA Yes
EH Baud ratels) INA 110: 300. §00: 1200; 2400; 4800; 110.300 1200 2400, 4800, 9600
9600; 19200, Baud, switch of program setectable
- e R
33| Meistary Specitication Canformance INA INA INA NA INA A INA
Phryscal Dimensions INA iNA INR
4| lengh 17" INA 235 785"
35| Wt nze INA 1226” 575"
B[ Hegn 1w INA " 325
37| g 201bs. 90 b, 7750 INA
Power Requirements N8 INA INA
MW Vel (x) 15 10% 230v 1SV - 10% INA
W Curene INA 25 Amps INA INA
W) Frquency 50/60 Hertz INA 60 Hertr INA
O Phems Gne INA INA INA
|2 wm 125 800 INA 15
Emvirgmental INA INA INA Na
Q| Operating
“ ambiont tempersture 0to50deyC 1035 ¢ 90 F maximum at
- Romidity (non-sondensing) 2010 95% INA L)
%) Swreg and dhipging
L ombient mpersture INA INA INA
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< 1| Lt Number [}] 02 03 04 05
2| Menufecturer A. 8. Dick Co. Agile Burroughs, Redectron E-Systems, EC! Orvision IBM, Otfxce Products [:
3| Mode MAGNA | Model A1 Reoactor 1, Series Q T-1148 Memory 100 Typewr -

Model 5681

4| Cost Range $9532.50 INA INA INA $4655.
Keyboard INA

5 Numeric cluster and number of keys Yes INA No No

8 General purposs function keys Yes INA No No

7 Repeat function Yes Yes Yes Yes

8 N-key rollover Yes Yes INA INA

g index key INA Yes No Yes

10 Security lock key INA INA INA Optionsl

Print and Print Mechanism

1" Line printer INA No INA INA No

12 Oot matrix printer INA No No Yes No

13 Ink jet printer INA No No No No

14 Daisywheel printer INA Yes Yes No No

15 Impact printing INA Yes Yes Yes Yes

16 Spesd (characters per second) INA {500 + words/minute} 30 (45 and 55 optional) 40 120 15.5 ¢ps

17 Number of printable characters 94 96 96 INA 86

18 Programmable impact of print hammer INA INA INA INA No

19 Operator changeable type style INA Yes Yes No Yes

20 OCR A font available INA INA INA Optional Yes

i) OCR B font available INA INA INA INA Yes

22 Pitch 10 and 12 100r 12 10.28 and 12 10 10and 12

23 Lines per inch INA Gor8 6 6 INA

24 Line length (characters per line per pitch) INA 132 (10 pitch); 158 (12 piteh) 132 (10.28 pitch); 158 (12 pitch)| 80 125 (10 pitch); 150 (12

25 Maximum width of papes INA sbout 14" 15" INA 15-1/2"

26 Data buffer for print INA 258 charscters INA 16,000 characters 4000 characters

27 End of ribhon shut off Yes INA INA INA Yes

Communication Efectricai (nterface INA
28 Baud rate 600 Baud option INA 50, 75, 100, 110, 150, 200, 300, 600,| INA
1200, 2400 selectable
280 Type Rs-232 INA CCITT V28 (<6V low level) INA
current loop (60V, 60 ma)
High tevel (=80V, 20 ma)
Composs and Edit Features

30 Backspace INA INA Yes Yes Yes

31 Audible alarm for end of line INA INA INA INA INA

32 Audible alarm for end of page INA INA INA INA INA

3 Repeat key for hyphen INA Yes INA INA Yes

u Size of memory for typed message 8000 characters INA INA INA 100 pages storage

35 Automatic carrier return Yea INA INA INA INA

36 Character insert INA INA INA Yes Yes

kY Correcting tibbon INA INA INA INA Yes

{ 38 Line insent INA INA INA Yes Yes

38 Word wrap Yes INA INA INA INA

40 Word ssarch Yes INA Optional INA INA

41 Character delete INA INA INA Yes Yes

42 Line delete INA INA INA Yes Yes

43 N-key rollover INA Yos Yes INA INA

L] Indicator status lights INA Yos Yos Yes Yes

45| Seif Test Mods Yes INA INA Yes INA

48] Militery Specifications Conformance INA INA INA MIL-E-4158 INA

MIL-E-5400

MIL-E-16400

MIL-STD-461

MIL-STD-482

NACSEM 5100
Physinel Disnonsions

L) Depth 20-1/2" 1" 19-1/2" 23" 18

L Width an a4/ 21" 18" 28-3/4"

“n Height -1/8" 2" (AT [ 1/

] Weight 45 Ibs. [ 1% 86 Ibs. 50 lbs. 111N

N/A - NOT APPLICABLE INA - INFORMATION NOT AVAILABLE
1
.
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03 04 0§ 06 07 08
Burroughs, Redactran E-Systems, ECI Division 18M, Office Products Division | TRANSACTION DATA Perking-Elmer Data Systems, Oume
SYSTEMS, INC. Terminal Division
Redactor 1, Series Q T-1148 Memaoty 100 Typewriter, TRANSWRITER (add-on to Carouset 310 Sprint § KSR
Model 5661 1BM SELECTRIC)
INA INA $4655. $2495, INA $2480.
Same as IBM SELECTRIC
INA No No Yes ] Yes
INA No No INA No
Yos Yes Yes INA { Yes
Yes INA INA INA | Yo
f Yes No Yes INA INA
' INA INA Optional INA INA
Same as IBM SELECTRIC
INA INA No No No
No Yes No No No
No No No No No
Yes No No No Yes
Yes Yes Yes Yos Yes
a0 120 15.5 cps 40 cps pesk 45 cps or 55 cps
96 INA 86 96 ASCI 96
INA INA No INA INA
Yes No Yes Yeos Yes
b INA Optional Yes Yes Yes
INA INA Yes INA INA
10.28 and 12 10 10 and 12 10a0d 12.5 100r120r 15
6 6 INA 6 (8 optional) 6
pitch) 132 (10.28 pitch); 158 (12 piteh)| 80 125 (10 piteh); 150 (12 pitch) 128 132 (10 pitch); 158 (12 pitch)
15" INA 15-1/2" 15-1/2" 1465
INA 16,000 characters 4000 characters INA 17 characters
INA INA Yes INA Yes
INA 50, 75, 100, 110, 150, 200, 300, 600,| INA INA 110, 150, 300 Baud std., 1200 | 110, 150, 300, 600, 1200 Baud
1200, 2400 selectable Baud optional
INA CCITT V28 {6V low ievel) INA INA RS-232-C RS-232-C or 20 ma cusrent loop
curtent loop (60V, 60 ma)
High level (+80V, 20 ma)
INA
Yes Yes Yes Same as IBM SELECTRIC Yes
INA INA INA INA
INA INA INA INA
INA INA Yes INA
INA INA 100 pages storage 20 pages per tape cassette INA
INA INA INA Yes INA
INA ) Yes Yes INA
INA INA Yes 1BM SELECTRIC Capahility INA
INA Yo Yes Yes INA
INA INA iINA INA INA
Optionat INA INA INA INA
INA Yes Yes Yos INA
INA ) Yes Yes INA
Yeos INA INA 1BM SELECTRIC Capability Yes
Yos Yos Yes IBM SELECTRIC Capability \(}
INA Yo INA INA Yes Yo
INA MIL-E-4158 INA INA INA INA
MIL-E-5400
MIL-E- 16400
MIL-STD-461
MIL-STD-482
NACSEM 5100
19-1/2" 2 1" Adds seversl inches to depth | 24" 263"
a8 18" 28-3/4" of IBM SELECTRIC H 35"
114" g 1172 " 1828*
[ 13 [ 1% 75 Ibs. INA INA 40,5 Ihs.
LICABLE  INA - INFORMATION NOT AVAILABLE APPENDIX D - TYPEWRITER TERMINAL CHARACTERISTICS AND EQUIPMENTS
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1| Jtem number 01 02 03 04 05 06 |
2| Manufacturer AGILE Data General Carp Data 100 Corp. Racat-Miigo (ICC) Perkin-Eimer Data Systems, Teletype Corp Qume
venulactyrer Termina! Division
3| Model number AR (Qume mechanism) 6043 4430 Whisper Quiet 40+ 20C Carousel 310 4010-8F00 Sprnt 5 4
4| Cost Range INA [ ina INA INA INA $8205 $2180 |
Print style j T
5 Fully-formed characters Yes | No Yes INA Yes Yes Yes
6 Dot matrix No ’ Sx7 INA INA No No No
7 OCR A font available INA ‘ INA Yes INA Yes INA INA
8| OCR B font available INA | INA Yes INA INA INA INA
9 Operator changesble Yes E INA INA INA Yes INA Yes !
10 Variable pitch Yes | No INA No 100125 Ne 10 12 o
Print mechanism :
11 fnic jet printer No / INA No INA No No No
12|  Daisy wheel printer Yes . No Ne INA No No Yes
13 impact printing Yes INA INA Yes Yes Yes Yes
14 Characters printed per second 30, 45 ot 55 30 {300 lines pes minute) (180 lines per minute) | 40 3.7 unes/sec. {80 characters/hine) [ 45 (55 op
15|  Programmable impact of print hammer INA INA INA INA INA INA Yes
16 Lines printed per inch Gord [ 6 6 Gord 6or3 6
17 End of ribbon indicator or control INA iNA INA No INA INA Yes
18 Vertical line space iNA INA iNA INA INA INA INA
Paper Handling
18 Maximum width of paper 14.7/8" 15" 16 12.22/32” 15172 812" 14.65"
20 Friction feed Yes iNA No Yes Yes Yes Yes
A Pin feed Optional INA Yes No Optional Optionai Yes
22 Vertical slew rate INA INA INA INA INA INA §inches s
23 Paper thickness INA INA INA INA INA INA INA
Pragrammable controls INA INA INA INA
24 Horizontal tab to column number Yes INA Yes
25 Vertical tab to line number Yes INA Yes
. ] Relative horizontal increment moves 1120” 1/100" increments 111207
27 Relative verticai increment moves 1/48” 1/48" increments 1/48”
28 Non-escapement INA INA Yes
29| Seif Test Mode INA INA Yes Yes Yes Yes INA
Operationsl features
30 Cartridge ribban Yes Yes INA INA Yes INA Yes
n Quiet aperation (55 dBa max. noise level) | INA INA INA INA INA INA INA
2 Line-at-a-time printing No No Yes Yes No Yes No
3 Character-at-a-time printing Yes Yes No No Yes No Yes
34(  Size of buffer memory 256 characters 40 characters INA 120 characters 128 characters 2 lines (80 char./line) 224 charac
Panel controls for operation INA
35 Power on/oft INA Yes INA Yes INA INA
38 Input rates selector Yes No No Yes INA Yes
371 Selt test/operator INA Yes No INA Yes INA
Electrical Interface
8| Type RS-232 20 ma current loop RS-232 INA RS-232.C RS-232.C RS-232.C
AS-232-C MIL-STD-188C 20 ma curt
20/60 ma current loop optional
39|  Protocol INA INA INA INA INA INA INA
40| Input data rates 600 Baud 110, 150 and 300 INA INA 110, 150, 300 Baud Standard; Up to 9600 Bits per second 110,180,
1200 Baud optional 1200 Baud
Physical dimensions
Ll Depth INA Fi 28" 21.28" rL 17.3/8° 18.8"
Q| wide 231/2" 21.5" 30" 20315 28" 1 had 235"
430 Height 32 (on pedestal) 33.5" {on pedestal) | 40-1/2” (on pedestel} | 11.56” 9" 61/2" 1625"
M weight 61 ibs. 60 Ibs. 290 ibs. 83 1bs INA 67 1bs. 44 1bs.
45| Military specifications conformance INA INA INA INA INA MIL.STD-188C INA
NACSEM 5100
Power requirsments
4 Voltage (sc) 17V £10% 120v 115v 117V 10% 120V Std, 240V optional 115V 10% 95 10 130'
47|  Current JAmp.swrge;2Amp avg. | INA INA INA INA 3.15 Amp INA
% Frequency 60 Hertz 60 Hertz 60 Hertz 60 Hertz 60 Hertz std; 50 Hertz aptional | 48.52 or 58-82 Herz INA
@] Pems INA INA Single INA INA Single INA
0 Watey INA INA 400 (mex} INA INA 280 350
Status and indicaton INA INA INA
1] On/Off INA No INA Yes
52| Stndhy INA No INA INA
53|  Outof peper INA Yos INA INA
84(  On-line/oft-line INA No INA INA
5| Input rate miection \ (] No Yo No
8] Test/operstionsl INA No INA INA
N/A - NOT APPLICABLE  INA. INFORMATION NOT AVAILABLE
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02 0 04 05 06 07 08
Data General Corp. Data 100 Corp. Racal-Milgo (ICC) Perkin-Elmer Daty Systems, Teletype Corp. Qume Data Punter Corp.
Terminal Division
Hsm) 5043 4430 Whisper Quiet 40+ 20C Carousel 310 4010-8F00 Sprint 5/45 RO 1260
INA INA INA INA $8205. $2140. INA
No Yes INA Yes Yes Yes INA
5x7 INA INA No No No No
INA Yes INA Yes INA INA INA
INA Yes INA INA INA INA INA
INR INA INA Yes INA Yes INA
No INA No 100r12.5 Ne 10,12 01 15 No
" ina No INA No No No No
No No INA No No Yes No
" INA iNA Yes Yes Yes Yes Yes
f 30 (300 lines per minute) | {180 lines per minute) | 40 3.7 lines/sec. (80 ch fine)| 45 (55 op } 600 line per minute (132 characters per line)
" INA INA INA INA INA Yes INA
5 6 6 6or8 6or3 6 ]
| INA INA No INA INA Yes INA
[ INA INA INA INA INA INA INA
] 15" 16" 12-21/32” 15.1/2" 81/ 14.65" 19.5”
‘{ INA No Yes Yes Yes Yo INA
L INA Yes No Optionsl Optional Yes INA
‘[ INA INA INA INA INA § inches/second 20" per second (40" per second optianal}
m INA INA INA INA INA INA
{ INA INA INA INA INA
INA Yes
l INA Yes
! 1/100"" increments 1120”7
! 1/88" increments 1/48"
INA Yes
| INA Yes Yes Yes Yes INA Yes
| Yes iNA INA Yes iNA Yes INA
i INA INA INA INA INA INA INA
| No Yes Yes No Yes No Yes
| Yes No No Yes No Yes No
i 40 characters INA 120 characters 128 characters 2 lines {80 char./line) 224 characters INA
T[ INA
; INA Yes INA Yes INA INA
| Yes No No Yes INA Yes
INA Yes No INA Yes INA
20 ma current loop fS-232 INA RS-232-C RS-232.C RS-232.C Bit parallel, ch serial, TTL
RS-232-C MIL.STD-188C 20 ma current loop
20/60 ma current foop optionat
INA INA INA INA INA INA INA
110, 150 and 300 INA INA 118, 150, 300 Baud Standard; Up to 9600 Bits per second 110, 150, 300, 600, INA
1200 Baud optional 1200 Baud
21" 28 21.28” 24" 17-3/8” 18.8" 26"
215" 30 20.375" 28" 1 235" 365"
3357 (on pedestal) | 40-1/2” (on pedestal) 11.56” 9 6-1/2" 1.628" 42.75"
60 1bs. 290 1bs. 83 1bs INA 67 ths, a4 Ibs. 6§70 Ibs.
INA iNA INA INA MIL-STD-188C INA INA
NACSEM 5100
120v 1sv 117V 10% 120V Std, 240V optianal 115V £10% 95 10 130V/200-260V | 100/115/200/235
mamg. | INA INA INA INA 3.15 Amp INA INA
80 Herz 60 Hertz 60 Hertz 60 Hertz std; 50 Hertz optional | 4852 or 58-62 Herz INA 50 or 60 Hertz +1 Hertz
iNA Single INA INA Single INA INA
INA 400 (max) INA INA 280 350 08 KVA
INA INA iNA
INA No INA Yos
INA No INA iNA
INA Yo INA INA
iNA Ne INA INA
Yu No Yes No
INA Ne INA INA
F APPLICABLE  INA - INFORMATION NOT AVAILABLE APPENDIX E - PRINTER CHARACTERISTICS
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APPENDIX F

MEDIA SELECTION CRITERIA

LIFE CYCLE COST

The life cycle cost includes all costs over the expected life of the equipment. The
initial costs of equipment and programming, costs of spare parts. costs of repairs and main-
tenance on the equipment and personnel and training costs for operations and maintenance
personnel, are the predominate cost clements. Costs tfor special support equipment for
repair and maintenance would also be included. as well as the costs to utilize integrated
logistics support concepts.

Cost consideration to be considered for all message entry devices includes:

¢ Current market price for small buys of equipment offered for military use

® Development costs of up-grading present equipment to military shipboard
standards

@ Development costs of new equipment designed for military shipboard standards

® Estimated cost of equipments procured in medium size buys after development
is completed

PERFORMANCE

Smart Capabilities

Smart capabilities are the functions that can be performed by a terminal or unit in
support of the message generation process. Typical smart functions of a terminal would be:

Generation of pro forma message types for completion by ““fill in the blanks™
Editing of messages after entry

.
°
® Interaction of human and machine (e.g., prompting)
® Validation of input data

°

Formatting of data and words according to predetermined formats

Versatility

Versatility is the ability to accept changes in existing functions. Some examples of
versatility in a terminal would be its programmability to provide different functions, i.e., a half
or full duplex capability or a capability to operate at various baud rates.

Expandability

Expandability is the capability to increase the number and type of functions, e.g.,
in a smart terminal, the size of memory, the instruction set of a processor or the number
and type of 1/O ports may be increased.

Throughput

Throughput for message entry devices (MEDs) is the number of messages of
predetermined length that can be accepted by a device over a relatively long unit of time
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(i.e.. 720 messages of 1920 characters per hour). A minimum standard for throughput
should be applied to all types of MEDs. In actual practice. however. the throughput of any
automated message generation and preparation system will most likely be limited by the
number of message drafters and message generation equipment operators.

Accuracy

Accuracy for MEDs is the error-free alphanumeric characters ot symbols that are
entered via the MED into the message preparation system. The character error rate indi-
cates the quality of the MED. The quality of the MED is inversely proportional to the num-
ber of errors that occur undetected by the MED of the communication system. i.e.. as qual-
ity goes up. the character errors go down. Also related to accuracy is the ability of the
MED to recover as much usable data as possible from magnetic or paper media should they
be accidentally damaged during handling.

Ease of Interface

The interface ease is the ease in making electrical or mechanical interfaces with
existing equipments and new equipments yet to be introduced in message preparation
systeins. Using the same interface standards for present and future systems and equipment
will ease interface problems. Handshaking signals and procedures as well as binary coded
symbols will need to be standardized for present and future systems to case interfacing
problems.

Electrical Interfaces

Considered here are the electrical interfaces to the message preparation system.

Examples are:

RS-232C

High level and low level TTY loops
MIL-STD-188C

NTDS slow

NTDS fast

ANEW

IMPACT ON SYSTEM (existing systems)

Administrative Control

This is the management of resources to achieve efficient message generation.
Admniinistrative control would nced to be excrcised only over a small area if there is one
message entry point. Administrative control would be dispersed if there are many message
entry points making control more complex and difficult.

Security measures and safeguards also would be confined to one area for a single
point and dispersed for multiple message entry points. The safeguards would include
TEMPEST qualified equipments and areas. Security measures would include operator
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discipline and training and control of personnel access to message entry equipments and
areas. More personnel and facilities are needed for many entry points than tor one
message entry point.

Processing Control

The processing control pertains only to message entry tunctions. cquipment and
procedures. The precedence of a message determines which message is processed first.
Messages will be processed only it signed by a person with appropriate release authority,
The higher the precedence, the less the writer-to-reader elapsed time in accordance with the
requirement.

Replacement of Equipment

New equipment should reduce the number of existing cquipments as well as per-
sonnel while providing faster message delivery. The amount of new equipment should be
kept to a minimum.

Logistic Supportability

The logistic supportability is the ability of the supply system to furnish spare parts
tor repair and maintenance and the availability of test equipment and properly trained
repair and maintenance personnel to keep the message generation system operating. Mod-
ularization of equipment using line replaceable items and modules can case the logistic
supportability problems. These problems will also be eased if new systems can be built
that require simple or existing test equipment for repair and maintenance.

Commonality of message generation system equipment with other systems cin
reduce hardware and software development costs and help keep the logistics supportability
requirements low. An example would be the use of standard peripherals and computers
that will allow common hardware and software to be used in different systems.

Personnel

The number and skill level of operators required to operate message generation
equipment would vary depending on the type of media and equipment. The average time
spent by the operator for each message entered would indicate which media and equipment
can reduce the personnel requirements.

MILITARY SPECIFICATION AVAILABILITY

The following military standards and specifications should be considered for appli-
cation to message entry devices:

® MIL-STD-167, Mechanica: Vibrations of Shipboard Equipment. The Type |

environment vibration would apply. An exploratory vibration test should be
performed on each candidate for message entry device (MED).

® MIL-S-901, Shock Tests, H. I. (High Impact) Shipboard Machinery Equipment
and Systems, Requirements for (NAVY). The MEDs would probably be of a
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Grade B. Class I3 type. A Grade B type is “not required for the safety or
continued combat capability ot a ship.™ The “Class 1l equipment . .. will
perform its specitied functions. under the HI shock, with the use of resilicnt
mounting which are allowed or required . ... 7

MIL-E-16400, Electronic Equipment. Naval Ship and Shore. General specitication
MIL-STD-810. Environmental Test Methods

MIL-STD-1397, Input/Qutput Interfaces, Standard Digital Data. Navy Systems

MIL-STD-1472, Human Engineering Design Criteria tor Militury Systems Fquip-

ment and Facilities

® MIL-STD-1671, Mechanical Vibrations ot Shipboard Equipment (Type |
Environmental and Type II  Internally Excited)

® MIL-STD-188, Military Communication System Technical Standards

® MIL-STD-454, Standard General Requirements for Electronic Equipment

® MIL-STD-461, Electromagnetic Interference Characteristics. Requirements for
Equipment

® MIL-STD-46855. Human Engineering Requirements for Military Systems,
Equipment and Facilities

® NACSEM 5100 (CONFIDENTIAL). Compromising Emanations Laboratory Test

Standard Electromagnetics

PHYSICAL CHARACTERISTICS

The primary physical characteristics for MEDs are size and weight. The maximum
permissible volume and weight should be determined or design objectives established consis-
tent with performance and capability. Needed are:

® Size and weight of available units

® Design objectives tor development

® Estimates of size and weight for production models

POWER CONSUMPTION

The power consumption of present equipments should be noted and the power for
developed equipments estimated. A reasonable stundard consistent with performance would
be helptul in the evaluation of candidate MEDs. A comparison of available MEDs within
each type would show which unit uses the least power and has the lowest volt ampere
requirements.
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OPTICAL CHARACTER READER (OCR)
FOR THE
AUTOMATED MESSAGE ENTRY SYSTEM (AMES)

The AMES project at NOSC has resulted in an advanced development model of an
automated message preparation system using an OCR for message entry. AMES is equinval-
ent to a Level 1T system as described in this study report. AMES has been developed tor the
USMC for use in a tactical environment. The USMC has completed an OPEVAL OF AMES
ADM and has entered into an acquisition program to procure 25 production versions with
First Article in January 1981. The Army has also opted to buy AMES in as yet an unspeci-
fied quantity. An AMES consists of optical character reader. system controller. magnetic
tape cartridge unit. paper tape reader/punch, high speed printer and a keyboard video

display terminal in an S-280 hut and is projected to cost $210K per unit in production.

The OCR in the AMES ADM and AMES feasibility model has been a commercial
version, Control Data Corporation 92650 (presently sold as a Scan Data Corporation 1150).
During the course of system development and testing (three years), NOSC has logged a total
of 5100 hours of usage on two machines. During this period the OCR(s) experienced cight
tailures. The details are presented in enclosure (1) to this Attachment A.

Exhibits 1 through 16 provide examples of messages accepted by the AMES.
Particular attention is called to the fact that the AMES OCR does not require letter perfect
copy and is, in fact. able to read misaligned characters, skewed lines, violated margins,
stained and wrinkled copies. improper spacings, smudged characters, degraded print, etc.
The AMES system also permits character, word and line delete as well as line(s) insert by
the usc of correction pages.

The input is prepared on red DD-173 forms with eclectric typewriters using an
OCR A font, once only polyethylene ribbon and 10 character pitch. The output for the
exhibits was taken from the line printer after the system has assigned Rls and reformatted
the message to the operator selected ACP 126 Mod. ACP 127 or JANAP 128 format.

Table AA1 provides technical specifications on the CDC92650.

ATTACHMENT A
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Takle AAl. CDC 92650 - Technical specifications.

Chiaracter recognition rate
Page throughput

Maximum character substitution rate
(ANSI print quality range X)(l)

Maximum character reject rate
(ANSI print quality range X)(l)

Maximum character substitution rate
(ANSI print quality range Y)(”

Maximum character reject rate
(ANSI print quality range

. . . ol
Maximum line skew permltled(")

. coa(2)
Maximum character skew permitted

Maximum character misalignment
pennitted(z)
Minimum adjacent character separation
9
pennilled(")

Minimum print contrast signal permitted €))

NOTES:

684 churacters/second
S pages/minute

1/100.000

1/10.000

1/50.000

1/5,000

*0.13 inches

+2° Angular rotation

+1/2 Character height vertically

0.014 inches

50%

1. Typical reading accuracy is an order of magnitude higher than those specified.

2. Reading tolerance is based on character spacing of 10 characters/inch and line

spacing of 3 lines/inch.
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AMES OCR RELIABILITY DATA

During development, test and evaluation of the AMES feasibility trodeland the
AMES advanced development model, NOSC obtained the following refrab ity duta on the
Control Data Corporation 92650 terminal optical character reader (TOCR).

I. AMES feasibility model (TOCR S/N 1 was used: this unit is a preproduction model)

A.

D.

Two months at NOSC (9/75-10/75)

1. Approximate number of operating hours was 480
2. One tailure occurred
a.  Bad comparator PC card
b. Corrective maintenance performed by NOSC engineer
Three months at First Marine Division. Camp Pendleton, CA (11/75-1:761 tor
operational testing: in a garrison ¢nvironment
1. Approximate number of operating hours was 600

2. No tailures occurred
Two months at NOSC (7/77-8/77)

1. Approximate number of operating hours was 100
2. One failure occurred
a. Bad comparator PC card (received from contractor with defect)

b. Corrective maintenance performed by NOSC engineer
Once month in Germany for REFORGER 77 (9/77): in a garrison environment

1.  Approximate number of operating hours was 340

2. No failures occurred: however, the CDC engineering supporting the TOCR
made four circuit modifications
a. Two modifications were required to compensate for heat sensitive

components; these heat problems have been corrected in the
production models of the TOCR

b. The other two modifications should have been made six months
carlier, but factory technicians failed to do so

[I. AMES advanced development model (TOCR S/N 146 was used)

A

Twelve months at NOSC (4/77-3/78)

1. Approximate number of operating hours was 2080
2. Four failures occurred:

a. Bad display generator PC card; corrective maintenance done by CDC
technician (received from contractor with defect)

Enclosure | to Attachment A
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b.  Bad power supply TRIAC: corrective maintenance done by NOSC
engineer
¢.  Bad solid state array used in the optics: corrective maintenance done
by CDC engineer
d.  Bad encoder PC card: corrective maintenance done by NOSC engineer
B. One month at First Marine Division. Camp Pendleton. CA (4/78) for opera-
tional testing: in a garrison environment
1. Approximate number of operating hours was 420
2. One failure occurred:
a.  Bad eject stacker motor control PC card
b.  Corrective maintenance done by NOSC engincer
C.  Three weeks at Camp Pendleton, CA (5/78) for transportability testing; tactical

environment; NOSC instatled shock mounts on the TOCR and added mechan-
ical stiffeners such as card retainers, cable connector retainers and panel latches

1. Approximate number of operating hours was 100

2. No failures occurred

NOTE: Not included in the above information are the following two problems which were
investigated by the CDC engineer

1. Timing problem (actually a design error) on the format controller PC card:
a circuit modification was made by the CDC engineer as a temporary
solution to the problem

2. Fuult detect logic card falsely indicated an error in the optic alignment;
the CDC engineer determined the optics were in perfect alignment, but
could not solve the problem; this does not in anyway affect the TOCRs
reading abilities

D. Three months (6/78-8/78) at various locations (NOSC, East Coast, Germany)
for the purpose of demonstrations (AFCEA, USAREUR)

1. Approximate number of operating hours was 480

2. No failures occurred
E. One month in Germany for REFORGER 78 (9/78); in a garrison environment

1. Approximate number of operating hours was 340
2. One failure occurred
a.  Bad fault detect logic PC card
b.  Corrective maintenance performed by CDC technician

Enclosure 1 to Attachment A
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F. Two months (10/78-11/78) on East Coast for demonstrations at various
locations

1. Approximate number of operating hours was 160
2. No failures occurred

Approximate total operating hours as of 12/18/78 is 5,100.

Total number of failures as of 12/18/78 was eight.
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99




ovnwesunmr

SECUMITY CLASSIFICATION
JOINT MESSAGEFORM

DmarTER On |ewaceosnce| LmF | CLASS| Cic FOR MESSAGE CENTER/COMMUNICATIONS CENTE® OnLv

PAGE | msieastanus SEr T [TBATE Time_TWoN R vA ]
1% nal weonaus! kel ge! a1 _luuwul zyuw ] I
BOOK MESSAGE HANDLING INSTRUCTIONS

rmom: CG FIRST MARDIV
vo: €6 MCDEC QUANTICO VA
CMC WASHINGTON DC
UNCLAS //NS57?LB//
THE AUTOMATED MESSAGE ENTRY SYSTEM {AMES)} IS DESIGNED TO PROVIDE
AUTOMATED MESSAGE PREPARATION SUPPORT TO FACILITATE OUTGOING MESSAGE
PROCESSING FOR COMMAND AND CONTROL COMMUNICATIONS. AMES WILL REDUCE
BOPERATOR WORK LOADS AND PROVIDE A MORE EFFICIENT. RELIABLE. AND
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THE AUTOMATED MESSAGE ENTRY SYSTE™ (AMES) 1S DESIGNED TO PROVIDE
AUTQMATED MESSAGE PREPARATION SUPPORT TO FACILITATE OUTGOING MESSAGE
PROCESSING FOR COMMAND AND CONTROL COMMUNICATIONS, AMES wlILL REDUCE
OPERATOR wORK LOADS AND PROVIDE A MORE EFFICIENT, RELIABLE, AND
RAPID OUTGOING MESSAGE PROCESSING CAPABILITY, AMES ACCEPTS QUTGOING
MESSAGES ENTERED IN DD=173 FORMAT, VALIDATES SELECTED ELEMENTS OF
THE MESSAGE, ASSIGNS ROUTING INDICATORS, FORMATS THE MESSAGE FOR
TRANSMISSION, AND TRANSMITS THE MESSAGE TO AUTODIN VIA AN INTERFACED
AN/TYC=54 TERMINAL DEVICE AND/OR TO 4 PAFPER TAPE UNIT FOR ManyJaL
PRUCESSING ON OTHER CIRCUITS, ThE SYSTEM ALSC MAINTAINS FILES AND
LOGS QF QUTGOING MESSAGES PROCESSED VIA THE SYSTEY FOR MESSAGE
ACCOUNTABILITY AND/OR SUBSEGUENT RETRIEVAL, AMES USES STATE-QOF-TWE-
ART OPTICAL CHARACTER REAOQER (UCR) AND MICRO~PROCESSUR TECHNOLOGY
70 VISUALLY READ TYPED DD=~173 MESSAGE FORMS AND CONVERT THE CHARAC=-
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THIS MESSAGE wILL BE USED TO DEMONSTRATE THAT EVEN THOUGH A MESSAGE
18 NOT DOUBLED SPACED AS IS IT SUPPOSE TO BE, THE OPTYICAL CHARACTER
CHARACTER READER 1S STILL ABLE TO READ IT,
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FHIS MESSAGE IS USED TO DEMONSTRATE THAT ROUTING INDICATOR {RI}
ASSIGNMENTS CAN BE MADE EVEN IF THE PLA'S DO NOT LINE UP {AT TAB STOP
2b. NOTE ALSQO THAT ONLY ALPHA CHARACTERS AND NUMERTCS ARE USED TO
FIND A MATCH IN THE PLBA/RI FILE. PUNCTUATION AND EXTRA SPACES IN
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THIS MESSAGE 1S USED TO DEMONSTRATE THATY ROUTING INDICATOR (R1)
ASSIGNMENTS CAN BE MADE EVEN IF THE PLA'S DO NOT LINE UP (AT TA3 STCP
26, NOTE ALSO THAT ONLY ALPHA CHARACTERS AND NUMERICS ARE USED T0
FIND A MAYCHr IN THE PLA/R] FILE, PUNCTUATION AND EXTRA SPACES 1IN
PLA'S WILL NOT CAUSE THE PLA TO BE REJECTED OR REGUIRE QPERATOR
INTERVENTIUN TO KEY IN A RI, ALSO, INTER=OFFJICE ROUTING CaAN BE
LISTED IMMEDIATELY AFTER THE PLA, DOUBLED SLANT SIGNS ARE USED,
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THIS LINE WILL BE COPIED. NNNN

ODISTR.

ORAFTER TYPEO NAME, TITLE. OFFICE SYMBOL, PHONE & DATE | SPECIAL INSTRUCTIONS

TYPED NAME. TITLE. OF FICE SYMBOL AND PHONE

nELEASER

Exhibit 1

SIGNATURE SECURITY CLASSIFICATION ‘[on: TIME GROUP
Foam (OCR
DD t UL 72 173 / $/N 0102.15.001.8000 0 ero: 1976 206 812




PATUZYUW RUnJDFNBY9B9 1HUBBUG=-UUUU~=RUEACMC RUEBJMA RunJMR2,

INR UUUUU

P 2918452 JUN 78

FM CG FIRST MARDIV

INFO RUNJIMRA/MCAS YUMA AZ

RUEACMC/CMC wWASHINGTON DC

RUEBJ™MA/CG ™COEC QUANTICO va

BT

UNCLAS //NYy2217/7/

THE TYPIST ALSO ~N&3 THE CAPABILITY TO DELETE AN ENTIRE LINE BY USING
TWENTY OR MORE LONG DASHES, THESE ARE TYPED QVER THE CHARACTERS AS
SHOANN BELOw:

THIS LINE wlLL BE COPIED,

BT

#8989

NNNN

Exhibit 10
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OoOrrwouno

|51Lk,5<'v CLoASH FLlaT
JOINT MESSAGEFORM l
PacE ': {‘I;v‘l‘l ‘G ‘Y--[’l:l"t‘v 7LMI’ 7"C:A’5’,7v “': [ . I ;:‘H M[SSVAVuE :l:'fﬁ;rré?MTu'c‘CA' NS C[\RAH
ACenat e : st s — Tt R T S A S C R ML
SO i
b1 02 1L0O11Z24 00 RR AT LUUU ZYUW . 223y n919nez JuN. 73
- ME S5SA& L HAS L Lt T AR E

raom NAVOCEANSYSCEN SAN DIEGO CA
ro CG FIRST MARDIV
INFO €6 MCDEC QUANTICO VA
UNCLAS //N11221//
[HIS IS A TEST MESSAGE TO DEMONSTRATE AUTOMATIC EDITING OF TYPED
})Il?thEttt&Klﬁoams- THEREFORE, THE RELEASING AUTHORITY KNOWS THAT
?Nb¥—bH*¥—%§~€0N¥*%hEl
F*ﬁ|m33$l¢K|I$|T3A¢$HITT[D EXACTLY AS TYPED.
FHE REST OF THIS PAGE WILL BE MEANINGLESS.
ASDF  ASDF  ASDF  ASDF ASDF
ABC  ABC DEF DEF GHI GHI
Ry RY RY RY RY RY RY RY
MBCDEFGHIJKLHNOPQRSTUVUXYZLEBH557630
JAA BEB CCC DDD EEE FFF GGG HHH IIT JJJ KKK LLL MMM NNN 000 PPP @@
KRR SSS TTT UUU VWV Wul XXX YYY 222
l 2 3 4% 5 L ? & 9 0 9 B8 7 b S5 4 3 2 1
) BCDEFGHIJKLMNOPARSTUVUXYZ
L 23 45L7890987kL54321

A B CDEFGHIJUKLNMNOPQRQRSTUVUY XY Z

Di5TR

ORAY TER TYPED NAME T(ILE OFFICE SYMBOL. PHONE & DATE | SPECIAL INSTRUCTIONS

€ [TYRLO At T uL OF PO S AL u L AND PO NE
bR
<L } N S e -
- Feicrarun SECURITY CLASSFICATION —]?:Arz TIME GROUP
H
FoRMm [OCK, o
DD %, 173 $.N 0102 LF 001 60CC aaro 1978- 100 m€xhibit 11

121




O-Nuwouno

JOINT MESSAGEFORM i

Cmactea ca mRL A we oo
PaAGE . L .
ML EASEB T e ", . . .

|g1f,'ca,u.unaw - .

DD-173 MESSAGE FO®NS. USING THIS METHOD

FXACTLY AS TYPED.

MESSAGE WITHOUT HAWING THE ENTIRE MESSAGE RETYPED.

THE ORIGINATOR (AN EDIT A

ALSO-

NG AUTHORITY IS ASSURED THAT THE MESSAGE WILL BE TRANSMITTED

EXACFEY—AS—FYPED—FHE REST OF THIS PAGE WILL BE

THE RELEAS- |

N p——

OisSTR
DRAFTER TYPLL NAME TITLE OFF.CE STMBUL PHONE 8 DAL $Pe. s
e [TYPLO NAYE TiTLE OF b ZE SYMBOL AND PHONE -
-
S el e e o -
: S Ghatlyh| I VL I - A Ay e
H |
ety 173 K
DD T UL 73 $ NOIC2 1P Lo sl ot & aro

o eeExhibie T




O wesinge,

: SECLRITY CLASS F.CaT Tn
JOINT MESSAGEFORM J

e e e Tenss e T
- B s el
18%6‘_’1127u.wuad . |1 ’

f

c:C

———t

MESSAGE HANDL NG (MSTRUCTIC NS

FOR MESSASE CENTER COMM_ 1o Ja” 78, JFNTEW 0 0

b e e

FHIS PAGE WILL BEndMEANINGLESS ALSO-
DAAAAAAAAAAAAAAAAAAAAAAARAAAAAAARAAA
LEEEEEEEEEEELEELEEEEEEEEEEEEEEEEELTE
[CCCCCCeaeaeeaeaeeaeeeaeaeeaeeeeeddc
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
EEECEEEEEEEEEECEEEEEEEEEEEEEEEEEEEE
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
 (6666666666666666666666666666666666
{HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHRRHR
[ ITITITITIITIIIIIIITITITIIITIIITIINL
) U0 JJJIIIIGIIIIIIIIIIIIIIIIIIIdddY
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
PLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL
GOLLEGLELLRLEERELERLLERLLLELLEEL LY

NNNN

TThATe Ta o]

DISTR

YYPED NAME. TITLE. OFFICE SYMBOL AND PHONE

ORAFTER TYPED NAME. TITLE, OFFICE SYMBOL, PHONE & DATE | SPECIAL INSTRUCTIONS

RELEASER

SIGNATURE SECURITY CLASSIFICATION Enc TIME GROUP

DD I:S::J 173 (OCR) §/N0102 LF.Q01.6000

123

@aro 197820 ssEXhibit 1



ODATUZYUWN RUWJDFN2234 1640949=-ULLU~—RUEBJIMA,

ZNR UUUUU

0 R 291932Z JuN 78

FM NAVOCEANSYSCEN SAN DIEGO CA

TO RUWJDFN/CG FIRST MARDIYV

INFO RUEBJMA/CG MCOEC QUANTICO vA

BY

UNCLAS //N1t221//

THIS IS A TESY MESSAGE YO DEMONSTRATE AUTOMATIC EOITING OF TYPED
DO~173 MESSAGE FORMS, USING THIS METHOD THE ORJGINATOR CAN EOIT 4
MESSAGE AITHOUT MAVING THE ENTIRE MESSAGE RETYPED, ALSO, THE RELEAS=~
ING AUTHORITY 1S ASSURED THAT THE MESSAGE wWILL BE TRAMSMITTED
EXACTYLY AS TYPED,

THE REST OF THIS PAGE wILL BE MEANINGLESS,

ASDF ASDF ASDF ASDF ASOF

ABC ABC DEF DEF GHI GHI

RY RY Ry RY RY RY Ry RY
ABCDEFGHIJKLMNOPQRSTUVAXYZ1234567890

Aaa BBB CCC DOD EEE FFF GGG HWHMW II1 JJJ KKK LLL MMM NNN Q00 PPP QQQ
RAR 388 TTT UUU VvV waw XXX YYY 222

t 2 3 4 S 6 7 8 9 @ 9 8 7 & 5 4 3 2 1
ABCDEFGHIJKLMNOPAQRSTUVYVAWNXYZ

PAGE 2 RUnWJDFN223u4 UNCLAS

1 2345678992987 ¢65432\
ABCDEFGHI JXKLMNOPQARSTUY NIXY Z
THIS PAGE WILL BE MEANINGLESS ALSO,
AAANAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAR
8BB688BS8RBHBBB8HAB8888808888B8B88888888
gceceeecececcececececceccececcccececececcceccceccce
popoOoOOOODOOODDODOODODDDODDDODDODOODOD
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
GGGGGGGGGG6G6GG6GGGG6G66G66G66G6G66G656G6
HHHHHHHHRHRHHHHHR MR HEH R HE R R R
IIITIITITIRIIRNRIRRIIIRIINRIRIIIININI
JJIIJIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIY
KKK KKK IR KKK KKK KKK K KKK KK KK
CLLLLLLLLLLLLeLLLLLLtLteetibetnLeett
MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM Y MMM
BY

#2234

NNNN

|
Exhibit 1
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Qvrvweswnor

JOINT MESSAGEFORM

SECURITY CLASSIFICATION

FOR MESSAGE CENTER/COMMUNICATIONS CENTER ONLY

~ OmaFIER OB | PRECEDENCE LMF CLASS cic
pacE BELEASOR TG S TTE G
oF
0211631300 R AT JUy -2 L
) %oo;‘ i':‘és:xc.%gdyrg‘;.,ma INSTRUCT.ONS

T DATE vmg’ ™wWoe~w

;v;;:fﬁif#

vo (G FMFPAC

pNCLAs //N02000//

EDITING OF MESSAGES CAN BE DONE FR

bt $ (911 [HhES [ ne-

RYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRY
ABABABABABABABABA-ABABABABABABABAB
RYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRY
RBCD ABCD ABCD ABCD ABCD ABCD ABCD
EFGH EFGH EFGH EFGH EFGH EFGH EFGH
fJKL TJKL IJKL IJKL IJKL IJKL IJKL
IINOP MNOP MNOP MNOP MNOP MNOP MNOP
PRST Q@RST @RST ARST 4QRST QRST 4RST
PVUX UVEX UVUX UVUX UVEX UVeX uvex

YZ YZ YZ YZ YZ YZ Y2 YZ YZ YZ UVUX

rrom. (G FIRST MARDIV

THIS MESSAGE WILL BE USED TO DEMONSTRATE THAT LINEW DELETES AND

EE HAND.

}ht#l*t**'qt*‘|¢¢|+HITTED FROM THE TEXT OF THIS MESSAGE.

PHISEINEUITTATLSO BE LEFT OUT OF THE TEXT 0F THIS MESSAGE-

FHE REMAINDER OF THE TEXT ON THIS PAGE WILL BE MEANINGLESS.

NNNN

oISTR:

DRAFTER TYPED NAME, TITLE. OFFICE SYMBOL. PHONE & DATE

SPECIAL INSTRUCTIONS

TYPED NAME. YITLE. OFFICE SYMBOL AND PHONE

SIGNATURE

ATLEASER

SECURITY CLASSIFICATION

DATE TiME GROUP

DD 1'13:“73 173 (OCR) $/N0102.1F.00) 8000

125
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i SECURITY CLASS FICATION
JOINT MESSAGEFORM
omarven on  [smeccosmcs (W13 CLASS cic FOR MESSAGE CENTER/COMMUNICATIONS CENTER ONLY

pAGE AELEASER ML e FRAED e T o T

'ﬁ FL;LT;,‘* LIS
— or L 1 -
— 01 02 1L3.300- L o

Boon‘ MESSAGE MHANDLING INSTRUCTIONS

[

FHIS PARAGRAPH WEkde BE PLACED IN THE MESSAGE WHERE THE EDITING TOO0K

pALACE . r0:
FHIS SENTENCE WILL ALSO BE ADDED.

Ovnwesunr

DISTR

DRAFTER TYPED NAME. TITLE. OFFICE SYMBOL, PHONE & DATE | SPECIAL INSTRUCTIONS

TYPED NAME. TITLE, OFFICE SYMBOL AND PHONE

[
-
b
: SIGNATURE SECURITY CLASSIFICATION DATE TIME GROUP
H
DD 505, 173 (o<
Y JuL 73 $/N0102.0f.001.6000 oo 1076-200 00 Exhibit 12
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RATUZYUN RURJDFNAYIA 1643851=UUUU—RUNGNGA,

INR UUUUU

R 1308552 JuN 78
FM CG FIRST MAROIV
TO CG FMFPAC

BT

UNCLAS //N@z2avnars/

THIS MESSAGE wILL BE USED TO OEMONSTRATE THAT LINE DELETES AND
EDITING OF MESSAGES CAN BE DONE FREE MAND,
THIS PARAGRAPH wILL BE PLACED IN THE MESSAGE WHERE THME EDITING TOOX

PLACE,

THIS SENTENCE wIlL ALSO BE ADDED.

THE REYAINDER OF TME TEXT ON THIS PAGE

RYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRY
ABABABARABAGABABA-ABABABABABABABASB
RYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRY

ABCD ABCO
EFGH EFGH
IJKL TJxL
MAQP MNP
QGRST QRST
UVAaX UvaX

PAGE 2 RUAJDFANPO1@ UNCLAS

ABRCD
EFGH
1JKL
MK OP
QRST
UvwX

ABCOD
EFGH
IJxlL
MNOP
QRST
uveX

ABCD
EFGMH
TJxL
MNOP
QRSTY
uvax

ABCD
EFGH
TJKL
MNOP
QRST
uveak

YZ YZ YZ Y2 YZ YZ yvZ YZ YZ vl

BT
#2212

NNNH

ABCD
EFGH
1J<L
MNOP
QRST
Uvax

Uvax

127

wILL BE MEANINGLESS,

Exhibit 12



Or-rnnwrsnor

SECURITY CLASSS CATiN

JOINT MESSAGEFORM

L T

O PR T M
oF i ) ‘—:7q_ri 71; 1 l
01 0L lb0l024 Q4@ RRO_AT UUUU ZYUW
o -

MESHAGE MA L feg fen R LT gy

- e s e

rmom (G FIRST MARDIV
ro (G FMFLANT
INFO CMC WASHINGTON DC

UNCLAS //N223k3//

THE DD-17?3 HEADER LINE CONTAINS AN INVALID ACTION PRECEDENCE.

HEADER ERRORS ARE CORRECTED BY THE OPERATOR VIA THE KEYBOARD

DISPLAY TERMINAL.

NNNM

[ERUSESURSRN S
LAnsl € ) FOR M LLALL DET

OISTR

ORAFTER TYPLO NAME. TITLE. OFFICE SYMBOL, PHONE & DATE | SPECIAL INSTRu TIONS

[YYPED NAME TITLE. OF FICE SYMBOL AND PHONE
!

"SICNATURL

RgLEAaSTR

SECUWRITY CLASS. ICATION

TDATE TomE GRo 8

DD 5505 173 ©oc®

§/NO102 1F .00t 8000

128
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0AaTUZYUW RUWJDFNDOB3 1640847=UUUU~=RUEACMC RUEOLFA,

INR UUULU

O R 1308482 Jun 78

FM CG FIRST MARDIV

TO RUEOLFA/CG FMFLANT

INFO RUEACMC/CMC wASHINGTON DC

8r

UNCLAS //N22563//

THE DDO=173 HEADER LINE CONTAINS AN INVALID ACTION PRECEODENCE,
HEADER ERRORS ARE CORRECTED BY THE OPERATOR VIA THE KEYBQARD
OISPLAY TERMINAL,

ar

#0233

NNNN
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QOrrnNweEnor

JOINT MESSAGEFORM

SECURITY CLASSIFICATION

OmAFTLR OR | pmgcEOtNCE LMF CLASS cic

FOR MESSAGE CENTER/COMMUNICATIONS CENTER Coee

PAGE RELEASEA HMg oy TE S ] QAYE  TiME Mot :p_;
°° n1l 160203k PPI PPI__AT 100HUU] ZY L] 4spp L_uug
sooxl’ MESSAGE MANDLING INSTRUCTIONS

AUTOMATICALLY ABORTED.

NNNN

CONFIDENTTIAL //N22343//

THIS MESSAGE HAS A SECURITY BMISMATCH.

rmon €6 FIRST MARDIV
ro: CMIO SAN DIEGO CA
INFO CNMC WASHINGTON DC
CG MCDEC QUANTICO VA

NO CLASSIFIED INFORMATION IS CONTAINED IN THIS TEST MESSAGE.

NOT AGREE WITH THE DD-173 HEADER LINE. S0 THE MESSAGE WILL BE

THE TEXT CLASSIFICATION DOES

DISTR.

DRAFYER YYPED NAME. TITLE. OF FICE SYMBOL. PHONE & DAYE

TYPED NAME. TITLE. OF +5CE SYTMBOL AND PHONE

SPECIAL INSTRUCTIONS

SIGNATURE

AELEASER

SECURITY CLASSIFICATION

]’ons TIME GROUP

DD !:3:';: 173 (OCR, $/NO102.1F.001.8000

130
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PATCZYUn RUWSJIDFNUS22 1640B8UT~CCCC—=RUEACMC RUEBJMA RUADXAA,
2Ny ccCcce

P 2917362 JuN 78

Fv G FIAST MaRDIV

TO RuwDx82/CMIU SAN DIEGO €&

INFO RUEACMC/CMC AASHINGTON DC

RUE3JMA/CG ™COEC QUANTICO va

37

CONF I DENTII &L //NY2343//

NO CLASSIFIED INFORVATION IS COANTAINED IN THIS TEST MESSaAGE,
Tm]lS MESSAGE MBS A SECUR]ITY MISvATC~, THE TEXT CLASSIFICATION DOES
NGT AGREE #]Tw TmE DC~=173 mEADER LINE, SO TmE MESSAGE wlLL B8E
AUTOMATICALLY ABORTED,

87

ny522

NN

Exhibit 14
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O NuwLoini

|5i.u;n Ty CLASS FCATON

JOINT MESSAGEFORM |

R . LR (ME L AS, [ BTN ML LA LE TERNTE EEE P S IR B

W et . ER . . . . L.

EL 0. 1L2L055 PP RR . .AT LUUL ZYUu i
|
{

rmom NAVOCEANSYSCEN SAN DIEGO CA
o (G FIRST MARDIV
CG MNCB CAMP PENDLETON CA
INFO CMC WASHINGTON D.C.
ZEN/CG MCDEC QUANTICO VA
AFCEA WASHINGTON DC
MAREKS WASHINGTON DC
DA WASHINGTON DC
UNCLAS//Nc2l13//
I[F A PLA IS NOT CONTAINED IN THE PLA/RI FILE. THE OPERATOR IS ASKED
'O SUP